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Portsmouth/Paducah Project Ofiice
1017 Majestic Drive, Suite 200
Lexington, Kentucky 40513
(859) 219-4000
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U.S. DEPARTMENT OF ENERGY PORTSMOUTH ANNUAL ENVIRONMENTAL
REPORT FOR 2003 _

Enclosed for your information is a copy of the U.S. Department of Energy Portsmouth Annual
Environmental Report for 2003. The report includes the results of on-site and off-site
environmental monitoring activities, describes the programs implemented to ensure compliance
with environmental regulations, and discusses the overall environmental impacts of the '
Department of Energy (DOE) activities on the surrounding area. The report was prepared for
distribution to the public, news media, and local, state and federal agencies by our contractor,

Bechtel Jacobs Company LLC.

The monitoring data and subsequent data analyses have been collected and performed in
accordance with controlled operating procedures. Likewise, both DOE and Bechtel Jacobs
Company LLC personnel have reviewed this document for accuracy. To the best of my
knowledge, this report factually summarizes and discusses the results of the 2003 environmental

programs.

The detailed data underlying this summary environmental report have been compiled separately.
The U. S. Department of Energy Portsmouth Annual Environmental Data for 2003 is available
upon request. Requests can be made by mail to the U.S. Department of Energy’s-Environmental
Information Center at P.O. Box 693, Piketon, OH 45661 or by telephone at (740) 289-3317 on -
Monday and Tuesday from 9 a.m. to noon, and Wednesday and Thursday from noon to 4 p. m..

If you have any questions or desnre addmonal information, please contact Russell Vranicar of my
staff at (740) 8§97-5511.

Sincerely,
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William E. Murphle
Manager
Portsmouth/Paducah Project Office

Enclosure

" cc wlenclosure:
Rachel Blumenfeld, PPPO/LEX
John Meersman, BJIC/PORTS
Administrative Records



DOE/OR/11-3152&D1

U.S. Department of Energy
Portsmouth Annual Environmental Report
for 2003

- Piketon, Ohio

Date Iss_ued——November 2004

. -Prepared by"
EQ Midwest, Inic. -~
: Cincinnati, OH
under subcontract 23900-SC- SM002F

Prepared for the
U.S. Department of Energy
Office of Environmental Management

BECHTEL JACOBS COMPANY LLC
" . managingthe
.Environmental Management Activities at the
Paducah Gaseous Diffusion Plant Portsmouth Gaseous Diffusion Plant
under contract DE-AC05-03-OR22980
for the
U.s. DEPARTMENT OF ENERGY



EQ Midwest, Inc. .
contributed to the preparation of this document and should not be
considered an eligible contractor for its review. ’

This document is approved for public release

per review by:

Henry H. Thomas : : ' 9/16/04
BJC ETTP Classification & Information Office  Date




CONTENTS

24.1

Envxronmental Program Inspectlons

iii

FIGURES.... . Vil
TABLES veeeeeesesnsnsiesaanestes ix:
ACRONYMS .....oorriinivnnsesinsesssacans «Xi
DEFINITIONS ....uoitiiireninesiinsssssssssinisisssssssnsssssssissssssissssissasssesssasessassssesssssssssssssssessessassnssssansd xiii
EXECUTIVE SUMMARY xix
1. INTRODUCTION oo 1-1
1.1 SUMMARY : w11
1.2 INTRODUCTION. : 1-1
.1.3 DESCRIPTION OF SITE LOCALE e 1-1
1.4 DESCRIPTION OF SITE OPERATIONS vives 122
2. COMPLIANCE SUMMARY e 2-1
2.1 SUMMARY ..ccoinierrnneismssesssesssssssiunisssimasmissiissmstssesossassssssstscsssssasssesssassssssssesssssss issotsssssassasonss 2-1
2.2 INTRODUCTION ....ccveerreareaennsssssivsessessssssssseiesssniaioriassassasssssassessesssssssasesssssassressssassssessessossessrans 2-1
2.3 COMPLIANCE STATUS ...... 2-2
23.1 Environmental Restoration and Waste  Management......cccreesernsasivrssessnsrecssssnsesassasans 22
2.3.1.1 Comprehensive Envxronmental Response, Compensatlon, and Liability Act.....2-2
2.3.1.2 Emergency Planning and Community Rxght-to-Rnow Act ....... 2-2
2.3.1.3 Resource Conservation and Recovery Act e 2-3
2.3.1.4 Federal Facility COMPIANCe ACt ......ccuuecemriemsccrsresseiescssermsnsssssessesssssssarssssassons 24
2.3.1.5 Toxic Substances Control Act..... ersessesstsieesseisesransenssnaseanass 24
2.3.1.6 Federal Insecticide, Fungicide, and Rodentnc:de ACt. iiiiiieerrrreereenesesssanassans 2-5
2.3.2 Radiation ProteCtion......cceniiercsssessssrssssisssasionmmsiosssssasessessessssassasssasssssssnsasasnsansassosssssssasases 2-5
2.3.2.1 DOE Order 5400.5, Radlatlon Protectlon of the Public and the Envnronment w25
2.3.3 Air Quality and Protection 2-5
2.33.1 Clean Air Act... R e 2-5
2.3.3.2 Clean Air Act, Tlt]e VI, Stratospherlc Ozone Protectlon .26
2.3.3.3 National Emission Standards for Hazardous Anr Pollutants ................................ 2-6
2.3.4 Water Quality and Protection.....c.cccceiorsciveneaiinionsssesasioasssasasssasssnssnsessssesas 2-6
' 23.4.1 Clean Water Act Seteesereiec st sttt nsans s asensasasesssnanasese 2-6
2.3.5  Other Environmental SLAIULES ...couewuiviesreisesessersessesserssesssssessssessssssessssesssssensssessossssaesasesens 2-7
2.3.5.1 Underground storage tank regulatlons G e 2-7
2.3.5.2 National Environmental POICY ACt.....icue.ieerconeansrsnsesssssasasasiossasssssnsssssassase 2-7
2.3.5.3 Endangered Species Act eareiiureiiionmutsesransestssassatesessssensasasasassrasssasansns 2-8
2.3.5.4 National Historic Preservation Act : teeressesisesaisssassesnssnsasssessons 2-8
2.3.5.5 Archaeological and Historic Prcscrvatlon Act and Archaeologlcal Resources
" PrOECHION ACt cc.ureeurreronseesnssensiionnensivoeonsusnssesinsienasnsessassassnssiorsssessasssesaessssssnnsans 29
2.3.5.6 Farmland Protection Policy Act 29
23.5.7 Title 10 Code of Federal Regulations Part 1022; “Comphance with
Floodplain/Wetlands Environmental Review Requirements™ ..........c.cosseeeunsenn. 2-9
2.4 OTHER MAJOR ENVIRONMENTAL ISSUES AND ACTIONS ' 2-10



2.4.2° Inspection Findings............. 2-10
2.5 UNPLANNED RELEASES...... 2-10
2.6 SUMMARY OF PERMITS ........... 2-10
ENVIRONMENTAL PROGRAM INFORMATION . 3-1
3.1 SUMMARY ..ooerrierernnssesssesssssasssssssssssessasassssssssssssasssssssssnsssssesssesessssssassessassasess . 3-1
3.2 ENVIRONMENTAL RESTORATION PROGRAM ....... :3-1
3.2.1 Quadrant] . 3-2
3.2.1.1 X-749/X-120/PK Landfill »
3.2.1.2 Quadrant I Groundwater Investlgatlve Area .3-4
.3.2.2 Quadrant IL......ininccnineninrncsesissnsneresnsnssnssessnces ~34
3.2.3 Quadrant Il R
3.24  Quadrant IV.....insnnisisssssssssissssesssessens «3-5
3.3 WASTE MANAGEMENT PROGRAM..... 3-5
3.4 WASTE MINIMIZATION AND POLLUTION PREVENTION PROGRAM 3-6
3.5 ENVIRONMENTAL TRAINING PROGRAM .3-8
3.6 INFORMATION EXCHANGE PROGRAM .................... 3-8
3.7 PUBLIC AWARENESS PROGRAM..... 3-8
. ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION 4-1
4.1 SUMMARY : .4-1
4.2 INTRODUCTION enssrenssrssase cesssrsssenns 4-1
4.3 RADIOLOGICAL EMISSIONS AND DOSES...... .4-3
'4.3.1 Dose Terminology......... 4-3
43.2 Airborne Emissions. 4-4
4.3.3 Dose Calculation Based on Airborne Emissions 4-4
43.4 Dose Calculation Based on Ambient Air Monitoring . 4-5
4.3.5 Discharges of Radionuclides from NPDES Outfalls 4-7
4.3.5.1 DOE OUALIS cc.oreeuenressemmaescrenssessssssossssssesssnsssssosssinssscnsnnsserssssesiessass 4-7
4.3.5.2 USEC outfalls .....ccceeerruecciercenrunne 4-9
4.3.6 Dose Calculation for Releases to Surface Watcr ...... 4-11
4.3.7 Radiological Dose Calculation for Direct Radiation 4-12
4.3.8 Radiological Dose Results for DOE PORTS Workers and VISltOX‘S ...... 4-12
4.3.9 Radiological Dose Calculations for Environmental Monitoring Data 4-13
4.3.9.1 Dose caiculation for sediment........eeeeeene.e ieeersssnensesnaneasonsas 4-13
4.3.9.2. Dose calculation fOr SOII .....cceiieicincsrnrnrnnsicrnrnsssecsacssnsesserenanessessssssnsssssssssnesene 4-14
4.3.9.3 Dose calculation for crops.. : 4-14
4.3.9.4 Dose calculation for deer and fish.......... .. 4-14
4.3.9.5 Dose calculation for milk 4-14
4.4 PROTECTION OF BIOTA......icceerurrsnnccssssessessosssssnsssns 4-14
4.5 UNPLANNED RADIOLOGICAL RELEASES.........coccinttrmersnsnnsressssssssessssrassessasenssessssessssns 4-15
4.6 ENVIRONMENTAL RADIOLOGICAL MONITORING ................. 4-15
4.6.1 Ambient Air Monitoring tessesarensssebaibsesssssnesasssestaseseasastantensnsasaseatenesarnane 4-15
4.6.2 Radiation 4-16
4.6.3 Surface Water from DOE Cylmder Storage Yards ...... 4-16
4.6.4 Local Surface Water............... ceenesseataaeanseseesananen .4-18
4.6.5 Sediment.....coeoncvceicvesnssenens 4-18
4.6.6 Site Effluent............. eeevonnnes .4-20
4.6.7 Soil A RO 4-22
4.6.8 Vegetation....cooeueee.. 4-22
4.6.9 'Biological Monitoring... 4-22



3. ENVIRONMENT AL NON RADIOLOGICAL PROGRAM INFORMATION ervees 5-1
5.1 SUMMARY —-15
52 INTRODUCTION . N 5-1

53 AIR

4.69.1 Deer. reeeashesaensasersnsaioninsnssmsnssncncs 422

4.69.2 Fish..oeeeenns rerveenesiieenes ' SRS X/ . |
4.6.9.3 Crops : eenean 4-23

4.6.9.4 Milk and eggs : A ' : : i .4-24

-----

.. . ) . . . 5_1
53.1 Airborne Discharges ' \ ' revieseren. e 5T
532 Ambient Air Monitoring : eeraeaed SRRSO 7

5 4 WATER ‘ ; ‘ . - .. 52
- 54.1 Water stcharges (NPDES Outfalls) ....ioeecsivencias: corieasanned S feeeine 53
5.4.1.1 DOE NPDES outfalls eeeeesiissebanen: il 5-3
..5.4.1.2 USEC NPDES outfalls.....cccecousversenranee ‘ . 53 -
542 Local Surface Water Momtormg 55,
5.5 SEDIMENT . eereeiansesenissniesiusesss 5=5
5.6 BIOLOGICAL MONTTORING - FISH . ST—- .5-6
6. GROUNDWATER PROGRAMS ' fasiese T 261
6.1 SUMMARY ' crentesensataissresssasanasnens 6-1
6.2 INTRODUCTION : . renrsnenes drieseaneasesenias 6-1.
6.3 GROUNDWATER MONITORING AT DOE PORTS............ eretstensessasaesasases reeneenes IREUOY 5 |
6.4 GROUNDWATER MONITORING AREAS reeesesnssienaresssnassssnaens 6-3
6.4.1 X-749 Contaminated Materials Dlsposal Facility/X-120 Old Trammg Facxlxty/ o
PR LANAALL e eereceeieseerensssesasasansetonsasesesanscsasssesssssssasnsnesssssssssnsssssansnenasseneassssnssssesesion .63
6.4.1.1 X-749 Contaminated Materials Disposal Facility/X-120 Old Trammg Faclllty 6-3
6.4.1.2 PK Landfill......... rereesenesteriaessessasnasons . ..6-8
6.4.1.3 Monitoring results for the X-749/X-120/PK Landfill.in 2003.....ccccccecvcrernercernenee 6-9
6.4.2 Quadrant I Groundwater Investigative Area/X-749A Classified Materials
: Disposal Facility ....cuerevcrenrienene. resneasanisenes ... 69
6.4.2.1 X-231B Southwest Oil Blodegradatlon Plot ................................. eeeeevensaeneasosas 6-11.
6.4.2.2 X-749A Classified Materials Disposal Facility ........ccoceveruereeererrvesnecensaenens . 6-11
6.4.2.3 Monitoring results for the Quadrant I Groundwater Investigative
Areal/X-T49A 1N 2003....ccoivioiiiiiitinccniitiinnenesascssesasasssnsesassnessesssessensesssessnssssnas 6-11
6.4.3 Quadrant II Groundwater Investigative AT€a......covecveereererrierniereesnersessesssesssensersenesessesns 6-13
6.4.3.1 Monitoring results for the Quadrant Il Groundwater Investigative
Area in 2003 ettt st eSS SRR eSS SR RO e SRS e s ma R RS en RSO 6-13
6.4.4 X-701B Holding Pond ......... eeesseastesusntaaesetatastetsa st e sttt atasesse s esnsesssrasasresennsasases 6-13
6.4.4.1 Monitoring results for the X-701B Holding Pond in 2003.. : 6-15
6.4.5 X-633 Pumphouse/Cooling Towers Area............... 6-15
6.4.5.1 Monitoring results for the X-633 Pumphouse/Cooling Towers Areain2003.6-18
6.4.6 X-616 Chromium Sludge Surface Impoundments........ccceereererrererenennrenen. ' 6-18
6.4.6.1 Monitoring results for the X-616 Chromium Sludge Surface ,
Impoundments in 2003 .......uoeviiriuicssenirincncrsnsessnsmsrsssssnsassasssasassssssassesssesssases 6-18
6.4.7 X-740 Waste Oil Handling FaCIlIty c.cccceeeeeereessrentesenerioresnsssesnrssessesesssossesssasscesssssesassesses 6-18
6.4.7.1 Monitoring results for the X-740 Waste Oil Handlmg Facxllty in 2003........... 6-20 .
6.4.8 X-611A Former Lime SIudge Lagooms.....cccccruircrenraererseesrseeesnessersessesssnessessessessesessasaes 6-20-
6.4.8.1 Monitoring results for the X-61 1A Former Lime Sludge Lagoons in 2003..... 6-20
2649 X-T35 Landfills st ssesssssasas s sssssensssraesssassissessasneae pessesennensee 6-23

" 6.49.1 Monitoring results for the X-735 Landﬁlls_ 102003 et 6-23

N



6. 4.10 X-734 Landfills : : ; . 6-25

6.4.10.1 Monitoring results for the X-734 Landfills in 2003 ..... evarnnees .6-25
6.4.11 X-533 Switchyard Area veosesanse 0-25
6.4.11.1 Monitoring results for the X-533 Switchyard Area in 2003 " 6-27
6.4.12 SUrface Water MONILOMING. ..u.evescerersessmsessssssressssesssssssessessassssssssssinsssssasssssssssssassons reeens 6-27
6.4.12.1 Monitoring results for surface water in 2003 ' SERUR 6-30
6.4.13 Water Supply Monitoring e 6-31
6.5 DOE ORDER: MONITORING PROGRAMS : rse eressivens 6-33
-6.5.1 Exit Pathway Monitoring crveseransins 6-33

6 6 GROUNDWATER TREATMENT FACILITIES ........ ee seereresresserern 6=33
6.6.1 X-622 Groundwater Treatment Facility aeisnens mersrensanant reernes 6-35.
- 6.6.2 X-622T Groundwater Treatment Facility ' 6-35
6.6.3 X-623 Groundwater Treatment Facility ' : eeseerosers 0-35
_ 6.64 X-624 Groundwater Treatment Facility....ceuerrveerersenecens earessianei R ' 6-36
6.6.5 X-625 Groundwater Treatment Facility rreeesrensrsrersnenane 6-36
7. QUALITY ASSURANCE e . IR & |
.7.1 SUMMARY : , ' \ ' one 7-1
7.2 INTRODUCTION : cetessrrereseantensatisenaan 7-1
7.3. FIELD SAMPLING AND MONITORING ' - Cverene T2
7.4 ANALYTICAL QUALITY ASSURANCE.. . w .72
8. REFERENCES ... : ' - 8-1
APPENDIX A: RADIATION......ccocmenenernirnncncecsnnns . eertsirannessssanenessnseans A-1
APPENDIX B: ENVIRONMENTAL PERMITS. ....... Leesessensiseastsctsnsansssssasas B-1

APPENDIX C: RADIONUCLIDE AND CHEMICAL NOMENCLATURE

vi



1.1
12
4.1

42

43
44
45
6.1

62
63
6.4

6.5
6.6

6.7
6.8

6.9

6.10

6.11

6.12

Location of PORTS in relation to the geographic region.

FIGURES

The Portsrnouth Gaseous Diffusion Plant

XX

Comparison of dose from various common radiation sources

Location of PORTS within the State of Ohio

xxiii

1-1

DOE ambient air and gamma radiation monitoring locations

DOE and USEC NPDES outfalls/monitoring points and DOE cylinder storage yard

surface water sampling locations

On-site gamma radiation and dose monitoring locations

Local surface water and sediment monitoring locations

DOE site effluent monitoring locations:

Groundwater moniroring areas at PORTS.....cccoeveereerenecnneneens

Tnch]oroethene-contamrnated Gallla groundwater plume at the X-749/X-120/
PK Landfill........ v

Trichloroethene-contaminated Gallia groundwater plume at the Quadrant I Groundwater

Investigative Area

---------------

......

Trichloroethene-contaminated Gallia groundwater plume at the Quadrant II Groundwater

Investigative Area

------

Trichloroethene-contaminated Gallia groundwater plume at the X-701B Holding Pond

Groundwater monitoring wells at the X-633 Pumphouse/Cooling Towers Area

Chromium concentrations in groundwater at the X-616 Chromium Sludge Surface
Impoundments.. ;

..........

Trichloroethene-contaminated Gallia groundwater plume near the X-740 Waste Oil
Handling Facility ...coccccvvevcveecnsesnccrennennenns

Monitoring wells at the X-611A Former Lime Sludge Lagoons.... R

Monitoring wells at the X-735 Landfills

Monitoring wells at the X-734 Landfills

Monitoring wells at the X-533 Switchyard Area

. vii

6-19

6-21

.. 6-22

6-24

6-26



1

6.13
6.14

6.15

Surface water monitoring locations.....

Water supply monitoring locations

Exit pathway monitoring locations

viii

------




2.1

3.1

3.2

4.1

42

6.1

62

Analytical parameters for momtormg areas and programs at PORTS

TABLES

Envifanﬁental inspections at DOE PORTS for 2003

Remedial actions completed at PORTS

Waste Management Program oﬁ'-mte treatmcnt, dxsposal and recyclmg accomplishments
for 2003

Summary of potential doses to the public from PORTS in 2003

Summary of potential doses to the pubhc from radlonuclldes detected by PORTS
environmental monitoring programs in 2003

Summary of trichloroethene removed by DOE PORTS groundwater treatment
facilities in 2003 “

ix-

.6-35



This page left intentionally blank.



CERCLA

Ci

DOE

DOE PORTS

EPA
HF
kg
LLW
mg/kg
mg/L.
Hy/8
ug/L
pg/m’
mR
mrem
NPDES
PCB

" pCilg
pCi/L
pCi/mL
PK
PORTS
ppb
ppm
RCRA
TLD
TSCA
USEC

ACRONYMS

‘Comprehensive Environmental Response, Compensation, and Liability Act

curie

U.S. Department of Energy

facilities operated by DOE (not leased to US‘EC) at the Portsmouth Gaseous Diffusion
Plant

Environmental Protection Agency

hydrogen fluoride

kilogram

low-level radioactive waste _

milligram per kilogram (equivalent to part per million)
milligram per liter (equivalent to part per million)
microgram per gram (equivalent to part per million)
microgram per liter (equivalent to part per billion)
microgram per cubic meter

milliroentgen

. millirem

National Pollutant stcharge Elimination System
polychlorinated biphenyl

picocurie per gram

picocurie per liter

picocurie per milliliter

Peter Kiewit

Portsmouth Gaseous lefllSlOﬂ Plant

part per billion

part per million

Resource Conservation and Recovery Act
thermoluminescent dosimeter

Toxic Substances Contro] Act

United States Enrichment Corporation
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DEFINITIONS

absorption — The process by which the number and energy of partlcles or photons entenng a body of matter
are reduced by interaction with the matter,

activity — See “radioacfivity ”

alpha partlcle -A posmvely charged partlcle havmg the same charge and mass as that of a hehum nucleus
(two protons and two neutrons). Alpha particles are emitted from the nucleus of an atom dunng radloactlve
decay.

ambient_ air - The atmosphere around people, planrs, and structres.

anaiy(c — A constituent or parameier being ahal);zed, .

aquifer — A geologic formation capable of yielding a significant amount of grodndwater to wells or springs.
atom — Smallest particle of an element capable of enterihg intc a chemical reaction. N
background radiation — Radiation that occurs naturally in the surroundmg environment.

beta partlcle — A negatively charged particle emltted from the nucleus of an atom during radloactlve decay It
has a mass and charge equal to those of an electron.

biota — The animal and plant life of a particular region considered as a total ecological entity.

categorical exclusion — A class of actions that either individually or cumulatively would not have a significant
effect on the human environment and therefore would not require preparation-of an environmental assessment
or environmental impact statement under the National Environmental Policy Act.

chain-of-custody — A form that documents sample collection, transport, and analysis.

closure — Control of a closed hazardous waste management facility under Resource Conservatlon and
Recovery Act requirements.

compliance - Fulﬁllm_erxr of applicable regulations cr reduirements of a plan or schedule ordered cr approved
by a government authority.

concentration — The amount of a substance contained in a unit volume or mass of a sample.
contamination - Deposition of unwanted material on the surfaces of structures, areas, objects, or personnel.

cosmic radiation — Ionizing radiation with very high energies that originates outside the earth’s atmosphere.
Cosmic radiation is one contributor to natural background radiation.

critical habitat — Specific areas that may. require special management considerations or protectxon and on
which physical or biological features essential to the conservatlon of a species are found.
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curic (Ci) — A unit of radioactivity. One curie is defined as 3.7 x 10'° (37 billion) disintegrations per second.
Several fractions and multiples of the curie are commonly used:

kilocurie (kCi) — 10? Ci, one thousand curies; 3.7 x 102 dxsmtegrat\ons per second.
millicurie (mCi) - 10 Ci, one-thousandth of a curie; 3.7 x 10 disintegrations per second.
microcuric (1Ci) — 10 Ci, one-millionth of a curie, 3.7 x 10* disintegrations per second.
picocurie (pCi) — 102 Ci, one-trillionth of a curie; 0.037 disintegration per second

decontamination and decommissioning — The cleanup and removal of buildings, structures, or ob_lects
contammated with hazardous substanccs during past production or dlsposal activities.

derived concentratxon gmde - The concentration of a radlonucllde in air or water that under conditions of
continuous exposure for one year by one exposure mode (i.e., ingestion of water, submersion in air, or
inhalation) would result in either an effective dose equivalent of 0.1 rem or a dose equivalent of 5 rem to any

tissue, including skin and the lens of the eye. The guidelines for radionuclides in air and water are provxdcd m'

DOE Order 5400.5, Radiation Protectxon of the Public and the Envzronment

dissolved solids — Organic or inorganic material dissolved in water. Excessive amounts of dissolved solids
make water unfit to drink or to use in industrial processes.

downgradient — In the direction of groundwater flow.

downgradient well — A well installed hydraulically downgradlent of a site that may be capable of detectmg
migration of contaminants from a site.

effluent — A liquid or gaseous waste discharge to the environment.

effluent monitoring — The collection and analysis of samples or measurement of liquid and gaseous effluents
to characterize and quantify the .release of contaminants, assess radiation exposures to the public, and
demonstrate compliance with applicable standards.

Environmental Restoration — A DOE program that directs the assessment and cleanup of its sites
(remediation) and facilities (decontamination and decommtssxonmg) contammated with waste as a result of
nuclear-related activities.

exposure (radmtlon) ~ The incident of radiation on living or inanimate material by accident or intent.
Background exposure is the exposure to natural background ionizing radiation. Occupatxonal exposure is
exposure to ionizing radiation that takes place at a person’s workplace. Population exposure is the expostre to
the total number of persons who inhabit an area.

external radiation — The exposure to ionizing radiation when the radiation source is locatcd outside the body.
formation — In geologic terms, a unit of rock or a unit of material that could form a rock such as sand.

friable — The ability of a material to be pulverized, crumbled, or reduced to powder by harid pressure when
dry. .

oamma ray — High-energy short-wavelength electromagnetic radiation cmltted from the nucleus of a charged
atom. Gamma rays are identical to X—rays except for the source of the emission.

Xiv



glove box — An enclosure with built-in sleeves and g]oves used by a person to mampu]ate hazardous materials
such as highly enriched uranium without directly exposmg the person to the material.

. groundwater — Water below the land surface in a zone where all vord space between rocks sml etc., is filled
with water.

hexavalent — A compound that has six valence electrons.

half-life, radiological — The time required for half of a given number of atoms of a specxﬁc radxonuchde to
decay. Each nuchde has a unique half-life.

lndustnal solid waste landfill — A type of landfill that exclusively drsposes of solid waste generated by
manufacturing or industrial operatlons

in situ — In its ongmal place; field measurements taken without removmg the sample from its origin;
remedlauon performed while the contaminated media (e.g., groundwater) remains below the surface.

" interim remedial measure — Cleanup activities initiated after it has been detennmed that contamination or-
waste disposal practices pose an immediate threat to human health and/or the environment. These measures
are implemented untll a more permanent solution ¢ can be made.

internal radiation — Occurs when natural radionuclides enter the body by ingestion of food or water or by
inhalation. Radon is the major contributor to the annual dose equivalent for internal radionuclides.

ion — An atom or compound that carries an electrical 'eharge.

irradiation — Exposure to radiation.

“

isotopes — Forms of an element having the same number of protons but differing numbers of neutrons in their
nuclei. _

leachate — A liquid that results from water collectmg contaminants as it trickles through wastes, agrlcultural

pesticides, or fertilizers. Leachate may occur in farming areas, feed lots, and landfills and may result in
hazardous substances entering surface water, groundwater, or soil.

manifest — A form required by RCRA that is used to document and track waste during transportation and
disposal. . ’

maximally exposed individual — A hypothetical individual whd remains in an uncontrolled aréa and would,

when all potential routes of exposure from a facility’s operations are considered, receive the greatest possible
dose equivalent. :

-

maximum contaminant level = The maximum permxssrble level of a contaminant in drinking water provided
by a public water system.

mlgratlon — The transfer or movement of a material through air, sonl or groundwater

momtonng Process whereby the quantlty and quahty of factors that can affect the environment or human
health are measured penodxcally to regulate and control potent:al 1mpacts

mrem — Mllltrem the dose equwalent that is one-thousandth of arem.
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natural radiation — Radiation from cosmic and other naturally occumng radionuclide sources (such as radon)
in the environment.

nuclide — An atom specified by atomic weight, atomic number, and energy state. A radionuclide is a
radioactive nuclide.

outfall —- The point of conveyance (e.g., drain or 'pdpe) of wastewater or other effluents into a ditch, pond, or
river. :

person-rem — Collectlve dose toa populatxon group. For example, a dose of ] rem to 10 mdxvnduals results in
a collective dose of 10 person-rem.

pH — A measure of the hydrogen ion concentration in an aqueous solution.. ACldlC solutions have a pH from 0
to 7, neutral solutlons have a pH equal to 7, and basic solutions have a pH from 7 to 14.

polychlormated bipheny! (PCB) —An industrial compound, used prlmarlly asa lubrlcant, which is produced

. by adding chlorine to biphenyl, a colorless, crystalline compound.

prehmmary remediation goal — The". concentration of a constituent in envxronmental medla (soxl

groundwater; etc.) that is considered protective of human health and the environment.

quality assurance — Any action in environmerital monitoring to demonstrate the reliability of momtonng and

measurement data.

quallty control — The routine application of procedures within environmental monitoring to obtain the
required standards of performance in monitoring and measurement processes.

rad — The unit of absorbed dose deposited in a volume of material.

radioactivity — The spontaneous emission of radiation, generally alpha or beta particles or gamma rays, from
the nucleus of an unstable isotope.

radioisotopes — Radioactive isotopes.

radionuclide — A radioactive nuclide capable of spontaneous transformation into other nuclides by changing
its nuclear configuration or energy level. This transformation is accomplished by the emission of photons or
particles.

release — Any discharge to the environment. “Environment” is broadly defined as any water, land, or ambient
air. : '

rem — The unit of dose equivalent (absorbed dose in rads multiplied by the radiation quality factor). Dose
equivalent is frequently reported in units of millirem (mrem), which is one-thousandth of a rem.

remediation — The correction or cleanup of a site contaminated with waste. See “Environmental Restoration ?

reportable quantity — A release to the envxronment that exceeds rcportable quantities as deﬁned by the
Comprehensive Environmental Response, Compensatlon, and Liability Act.

Resource Conservation and Recovery Act (RCRA) ~ Legxslatlon that regulates the tmnsport, treatment, and

disposal of solid and hazardous wastes.
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roentgen — A unit of exposure to ionizing radiation. It is the amount of gamma or x-rays required to produce

ions resulting in a charge of 0.000258 coulombs/kilogram of air under standard conditions (U.S. Nuclear

Regulatory Commission). A milliroentgen (mR) is one-thousandth of a roentgen.

source — A point or object from which radiation or contamination emanates.

stable — Not radioactive or not easily decomposed or otherwise modified chemically.

Superfund — The program operated under the legislative authority of the Comprehensive Environmental
“Response, Compensation, and Liability Act and Superfund Amendments and Reauthonzatlon Act that funds

and conducts EPA emergency and long-term removal and remedial actions.

surface water — All water on the surface of the earth, as distinguished from groundwater.

suspended solids — Mixture of fine, nonsettling partic]es of any solid within a liquid or gas.

terrestrial radiation - Iomzmg radiation emitted from radioactive materials in the earth’s soils such as
potassium-40, thorium, and uranium. Terrestrial radiation contributes to natural background radiation.

transuranics — Elements such as plutonium and neptunium that have atomic numbers (the number of protons
in the nucleus) greater than 92. All transuranics are radioactive.

trichloroethene — A colorless liquid used in many industrial applications as a cleaner and/or solvent. One of
many chemicals that is classified as a volatile organic compound.

trip blank — A quality control sample of water that accompanies sample containers from the analytical
laboratory, to the field sampling location where environmental samples are collected, back to the analytical
laboratory to determine whether environmental samples have been contaminated during shipment.

troughing system — A system designed to collect leaking PCBs in the PORTS process buildings.
turbidity — A measure of the concentration of sediment or suspended particles in solution.
upgradient — In the opposite direction of groundwater flow.

upgradient well — A well installed hydraulically upgradient of a site to provide data to compare -to a .
downgradient well to determine whether the site is affecting groundwater quality.

volatile organic compounds — Chemicals composed primarily of hydrogen, oxygen, and carbon that readily
volatilize into the air. They include light alcohols, acetone, trichloroethene, dichloroethene, benzene, vinyl
chloride, toluene, methylene chloride, and many other compounds.

wetland — An area that is inundated or saturated by surface or groundwater at a frequency and duration
sufficient to support, and under normal circumstances does support, a prevalence of vegetation typically
adapted for life in saturated soil conditions.” Wetlands generally include swamps, marshes, bogs, floodplains,
fens, and similar areas. A jurisdictional wetland is one that falls under state or federal regulatory authority; a
non-jurisdictional wetland does not.
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o ExEc‘Uer Sniary - o

SITE AND OPERATIONS OVERVIEW

The Portsmouth Gaseous Dxffusxon Plant (PORTS), whlch began operatlon in 1954 is one of two
‘uranium enrichment facilities in the United States (see Fig. 1). In 1993, the U.S. Dcpartment of Energy
(DOE) leased the uranium enrichment production and operatlons facilities at PORTS fo the United States -
Entichment Corporation (USEC). "USEC enriched .uranium at PORTS for use in commiercial: nu::lcar
power reactors until May 11, 2001 when production was .ceased based on a USEC business: decision. :
. USEC continued its 'uranium enrichment shipping and transfer operatlons at PORTS untll June 2002 and*"

has placed the productlon facilities at PORTS into a’cold standby mode, under.a contract with’ DOE: ‘The -
-cold staridby miode .allows the plant to "be mamtamed in a condmon 0 that Uramum enrzchment’ e

productxon could restart within 18-24 months, |f necessary

Responsibility for- xmp]ementmg envnronmental comphance at PORTS is spht between DOE as sxte
owner, and USEC. DOE is responsrble for environmental restoranon “waste management uramum
programs, and long—term stewardship of nonleased ‘facilities at PORTS.” USEC.is responsible for ‘eold . -
standby operations, removal of uranium deposits from process equipmént, and winterization - of .the
process buildings (which were formerly heated by ‘the uranium enrichmerit process). "With the’ exccptxon
of Chap. 2, Compliance Summary, Chap. 4, Environmental Radiological Program Information, and Chap.
5, Environmental Non-Radiological Program Information, this -report-does not cover USEC operatxons

Pt Lt . e
poten R SR

Y This figure is being withheld puréuant to 10 'CFR 2.390 (a).

Fig. l.- The Portsmouth Gaseous Diffusion Plant. _
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at PORTS USEC data are mcluded in these chapters to prov1de a more complete plcture of the programs

in place at PORTS to detect and assess potential impacts to human héalth and the environment resultma'
from PORTS activities. - .

PORTS is located on 5 8 square rmles in Ptke County, Ohxo The county has approxxmatcly 27 700'
residents. . :

' ENV[RO‘TMENTAL COI\rIPLIANCE

EPC [N

Respon51b111ty for nnplementmg envuonmental comphance at PORTS is d1v1ded between DOE (as'
the site owner) and USEC.” USEC is respon51ble for comphance actmttes dxrectly associated with the

operatxons that are leased: from DQE, including air emission permits. for uranjum enrichment fac111txes, S

water discharge. permiits for several holdmg ponds and water treatment facllmes, and managernent of .
wastes generated by USEC operanons :

'DOE PORTS has been xssued a permlt for dlscharge of water to surface streams several air emission .- )

~ permits, .and a permit- for the storage of hazardous wastes. DOE .is-also responsxble for prepanng a:

number of reports for cornphance with environmental regulatlons ‘These-reports include-an annual.” '

."groundwater monitoring report, an-annual hazardous’ waste report, an. annual polychlorinatéd- blphenyl“ -
(PCB) document log, an annual summary of radionuclide air- emissions and the associated dose to the - °
public from these. emissions, a monthly surhmary. ‘of National’ Pollutant Discharge Elirnination System

'(NPDES) monitoring, an annual hazardous chemical inventory, and an annual toxic chemical release
inventory.

DOE PORTS received a Notice of Violation from the U.S. Environmental Protection Agency (EPA)
in 2004 for an inspection completed in June 2003. The Notice of Violation stated that batteries had been
stored for more than one year; however, PORTS records indicated that the batteries. in quéstion were,
generated between January and June of 2003 and were- shlpped to-a recycler in December 2003, which is
less than one year of storage. ' Furthermore, waste regulations allow this  type of ‘material to be stored for
more than a year to fac111tate recycling. DOE requested that U.S. EPA rescind the ‘Notice of Violation.

ENVJRO\:\{ENTAL PROGRAMS

Env:ronmental Restoratlon, Waste \/Ianagement “and Publlc Awareness Programs are conducted at

PORTS to protect and inform the local population, i nnprove the quahty of the environment, and comply
with federal and state regulations. .

Environmental Restoration Program’

Environmental restoratlon is the process of cleanmg up 1nactxve waste sxtes and facdlnes to
demonstrate that risks to human health ‘and the environment are either eliminated or reduced to safe
levels. DOE established the Environmental Restoration Program to find; analyze, and.correct site

contamination problems as quickly and inexpensively as possible. This task may be accomphshed by

removing, stablhzmg, or treating hazardous substances The. Enwronmental Restoratlon budget for ﬁscal
year 2003 was $29. mxlhon »

The Ohio Consent Decree and the US. EPA ‘Administrafive Consent Order requn'e mvestlgatxon and

cleanup of PORTS in accordance with the Resource Conservation and Recovery Act (RCRA) Corrective '.

Action Program. The 51te is divided.into quadrants to facilitate the mvestlganon and cleanup. Remedial

Toxx



actions have. been fi nallzed for three of the four quadrants excludmg areas wrthrn each quadrant that are

- still 1 in use. These dreas will be addressed durmg final decontammatlon and decommlssronmg of PORTS o

Phytoremedratxon a process that uses plants to remove, contam, or degrade contaminants‘in soil or
_groundwater, is being used to remediate the X-749/X-120 groundwater plume in Quadrant 1. ‘Phase 1 of A
the phytoremedlatton project for this area, which included planting trees over 4.5 acres of the plume, was
completed in 2002. The second phase, which originally encompassed 23.5 acres but was expanded to 41
acres in the southern and westem portion of the plume began in 2002 and was completed in 2003

In December 2003, Ohxo EPA 1ssued the Dectsron Document for remedral actlons requxred for the '
X-701B area in Quadrant II. These remedial actions include construction of landfill caps in the western* -

portion of the area, groundwater treatment through m_]ectron of a chemical oxrdant, and phytoremedlatlon, '
if necessary. .

Completed remed1a1 actlons in Quadrants III and IV were - mamtamed and momtored in 2003 as
requrred by Ohio EPA. In'2003,a. five-year review was completed for the X-740 groundwater plume to-
evaluate. the effectiveness of the phytoremediation system The report, entitled Five-Year Evaluation
- Report for the X-740 Phytoremediation Project, indicates that the trees in the phytoremedratlon system do *
not notrceably affect the overall groundwater flow in the Gallia at this area, although the trees do appear

to influence water levels in individual wells. Contmued growth of -the trees should increase .the
effectlveness of the phytoremediation system. -

Waste Managemcnt Program )

The DOE PORTS Waste Management Program dlrects the safe storage treatment, and drsposal of
waste generated from past plant operations, plant mamtenance and environmental restoration projects. In

2003, approximately 3 million Ibs of waste from 'PORTS were recycled, treated, or disposed at off-site
facilities. .

Waste management activities must comply with DOE Orders "Ohio EPA regulattons and U S ”EPA
regulations. Waste management requirements are varied and often complex because of the variety of -
wastes generated by DOE PORTS activities. The types ‘of waste managed by DOE PORTS include:

. Low-IeveI radioactive waste (LLH )= radloactrve waste not classrﬁed as high level or transuramc and

- that does ‘not contam any components regulated by RCRA or the Toxic Substances Control Act
(TSCA) : .

*  Hazardous (RCRA) waste — waste that contams one or more of the wastes listed under RCRA or that

exhibits one or more of the four RCRA hazardous characteristics: ignitability, corrosivity, reactivity,
and toxicity.

*  RCRA/LLW mixed waste — waste containing both hazardous and radioactive components The waste

is subject to RCRA, which governs the hazardous components and to additional regulattons that
govern the radioactive components :

. PCB wastes — waste containing PCBs, a class of synthetlc orgamc chemicals. Under TSCA
regulations, PCB manufacturing was prohibited after 1978. Continued use of PCBs is allowed,

however, provided that the use does not pose a risk to human health or the environment. Disposal of
"all PCB materlals is regulated under TSCA



e . PCB/LLW mixed waste — waste contammg both PCB and radioactive components.. The waste is

subject to TSCA regulations that govern PCB components and to additional regulations that govem
radioactive components. :

Industrial sanitary waste — waste genei'ated by commercial operations such as office wasie‘.

Supplemental pohcxes also have been lmplemented for waste management mcludmg mlmmlzmg
waste, generatlon characterizing and certifying wastes before they are stored; processed, treated, or
disposed; pursuing volurne reduction (such as blending and bulking) as well as on-site ‘storage in
preparatxon for safe and compliant final treatment and/or disposal; and recyclmg

Pubhc Awarcness Program

DOE provxdes a public Environmental Information Center to allow access to all documents used to-
make decisions on remedial actions being taken at PORTS. The information center is located on the plant
site just outside the E-Vehicle portal and is open 9 am. to 12 p.m. Monday and Tuesday, 12 pm.'to 4
p-m. Wednesday and Thursday, or by appointment (740-289-3317), Due to additional security measures
in place at the plant post-September 11, 2001, members of the pubhc must call the Information Center.in
advance at the number listed above to be placed on the visitor list prior to visiting the Information Center.

Additional information ‘is provxded by the DOE Site Office (740-897-5010) and the Bechtel Jacobs
Company Office of Public Affairs (740 897-2607)

Semiannual public update meetings and public workshops on specific topics are also held to keep the
public informed and to receive their comments and questions. Perlodlcally, fact sheets about major
- projects are written for the public. The Portsmouth Environmental Bulletin is printed semiannually and
distributed to more than 4,000 recipients, including those on the community relations mailing list,
neighbors within 2 miles of the plant, and plant employees and retirees.

ENVIRONMENTAL MONITORING

Environmental monitoring at PORTS includes air, water, soil, and biota (animals, vegetation, and
crops) and includes measurement of both radiological and chemical parameters. Environmental
monitoring programs may be required by regulations, permit requuements and DOE Orders, but also
may be developed to reduce public concerns about plant operations. The DOE Environmental Monitoring

Plan for the Portsmouth Gaseous Diffusion Plant describes the environmental monitoring programs for
DOE PORTS.

In 2003, environmental monitoring information was collected for the following programs:

Airborne discharges,
Ambient air,
Direct radiation,
Discharges to surface water,
Local surface water,
Sedlment, )
Soil,
Vegetatlon and

_ Biota.

[ ] L - - L ) * * - -
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DOE "dlso collects extensive environmental momtormg mformatlon on groundwater at PORTS
* Groundwater momtormg is drscussed in the Groundwater Programs chapter

DOSE =

_ Potentral rmpacts on human health from radronuchdcs releascd by PORTS opcratrons are calculatcd

. - -based on environmental monitoring data, This impact, called a dose, can be caused by, radlonuchdes

released to air and/or water, or radiation emanating directly from buildings or other objects at PORTS.
The U.S. EPA sets a 10 millirem (mrem)/year limit for the dose from radionuclides released to the -air,
and the DOE sets a 100 mrem/year limit for the dose from radronuclrdes from all potential -pathways (air,
water, and direct radiation). A person living in southen Ohio receives a dose of approxrmatcly 300
mrem/ycar from natural sources of radiation (National Council on Radiation Protection 1987) Flgure 2
providesa companson of the doses from various common radiation sotirces.. ,

350 B - This. report mcludcs radro]ogrcal dose'
calculatrons for the dose ‘o the -public : “from

300} R
- . radronuchdes released to the environment based-

2501

both DOE and USEC. The maximum dose a
member of the public could receive from
radiation released by PORTS in 2003 is 1.87
mrer, based on 2 maximum dose of 0.040 mrem
from airborne radionuclides, 0.068 mrem from
7 radionuclides released to the Scioto River, 0.84
// 25 1.87 mrem from direct radiation from the PORTS
2 depleted uranium cylinder storage yards, and

2001

MREM

1501~
100}-

50—

0

S ) : . .
R 6\"\; ,cp" 90"5 0.92 mrem based on exposure to radionuclides
W\ * FS\ \) . - - . .
pS\ eﬁg =,p° o‘°5 s° detected at off-site monitoring locations in 2003.
SOURCE

GROUNDWATER PROGRAMS

Fig 2 Comparison of dose from various common
radiation sources.

Groundwater monitoring at DOE PORTS"
includes RCRA hazardous waste units, solid
' waste disposal units, and RCRA Corrective
Action Program units. The Integrated Groundwater Monitoring Plan establishes the groundwater
monitoring requirements for PORTS and has been reviewéd and approved by Ohio EPA.- In general,
samples are collected from wells at 11 groundwater monitoring areas and surface water locations that are
part of the groundwater monitoring program. Samples are analyzed for metals, volatile organic
compounds, and radiological constituents. DOE PORTS then compares constituents detected in the
groundwater to standards called preliminary remedratlon goals to assess the poteritial for each constituent
to affect human health and the environment.

Additional groundwater monitoring is completed to meet DOE Order requirements. Exit pathway
monitoring assesses the effect of DOE PORTS on regional groundwater quality and quantity. DOE
Orders are also the basis for the radiological monitoring of groundwater at PORTS.

_Five groundwater contamination plumes have been idcrxtiﬁed on site at PORTS. The primary
groundwater contaminant is trichloroethene. Remediation of groundwater is being addressed under Ohio
EPA’s RCRA Corrective Action Program. For the most part, the contaminated groundwater plumes
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present at PORTS did not change sngmﬁcantly in 2003. However, concentrations of tnchloroethene and
other volatile organic compounds are increasing at the southern edge of the X-749/X-120 _groundwater
plume; which is near the southern PORTS boundary. A barrier wall is installed at the southern edge of
the plume, but volatile organics, including trichloroethene, have moved beyond the wall. Planning was
begun in 2003 and actions were taken in 2004 to remediate and provide additional monitoring of this area.

- The Integrated Groundwater Momtormg Plan also addresses . monitoring of . residential water

supplies near PORTS to verify that site contaminants have not migrated off site. Results of thlS program
indicate that PORTS has not aﬁ'ected drinking water outside the site boundaries.” -

QUALITY ASSURANCE AND QUALITY CONTROL

Data reliability is of the utmost importance for monitoring releases. and measuring radiation in the
environment. To demonstrate that the monitoring and measurement results are accurate, DOE PORTS
has implemented a quality assurance and quality control program based on guidelines from the U.S. EPA,
the American Society for Testing and Materials, and other federal and state agencies. The DOE PORTS
staff administers numerous quality control activities to verify reliability of the data on a day-to—day basis.

DOE PORTS also participates actively in quality control programs administered by agencies outside the
site such as the U.S. EPA. '
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“Scioto River in a small valley running parallel to

1. INTRODUCTION

‘i.l’SUMMARY

The Portsmouth Gaseous Diffusion Plant (PORTS) is located on a 5. 8-square-m11e site in a rural area
of Pike County, Ohio. U.S. Department of Energy (DOE) activities at PORTS incliide environmental
restoration, waste management, and long-term stewardship of nonleased facllltles “Production facilities
for the separation of uranium isotopes are leased to the United States Ennchment Corporahon (USEC),
but most activities associated with the uranium ennchment process ceased in 2001, _USEC activities are
not covered by this’ document, with the exception of some environmental comphance mformatlon
provided in Chap. 2 and radiological and non-radlologlcal envxronmental monitoring program mformatlon
discussed in Chaps. 4 and 5

1.2 INTRODUCTION

PORTS, which began operatlon in 1954, is owned by DOE. Effectlve July 1, 1993 DOE ]eased the
production facilities at the site to USEC, which was established by the Energy Policy Act of 1992. USEC
became a publicly-held corporation in 1998. USEC enriched uranium at PORTS for use in commercial
nuclear power reactors until May 2001 when, production was ceased based on' a USEC business decision.
USEC continued to conduct its uranium enrichment shipping and transfer operatlons ‘at PORTS unt11 June
2002 and placed the production facilities at PORTS into a cold standby mode, undér a contract w1th DOE.
Bechtel Jacobs Company LLC has managed the DOE programs at PORTS since April 1, 1998 i

Thi$ report is intended to fulfill the substantive requirements of DOE Order 5400.1, General
Environmental Protection Program. This DOE Order . requires development of an Annual Site

" Environmental Report that includes information on regulatory compliance, environmental programs,

radlologxcal and non-radiological monitoring programs, groundwater programs, and quality assurance.
This report is not intended to present all of the monitoring data at PORTS. Additional data collected for
other site purposes, such as environmental réstoration and waste management, are presented in other
documents that have been prepared in
accordance with applicable laws. These data are
available through other mechanisms.

13 DESCRIPTION OF SITE LOCALE

DOE PORTS is located in a rural arca of
Pike County, Ohio, on a 5.8-square-mile site
(see Fig. 1.1). The site is 2 miles east of the

and approximately 120 feet above the Scioto
River floodplain. Fxgure 1.2 depicts the plant
site and its immediate environs. -

Pike County has approximately 27,700
residents.  Scattered rural development is |

an 1 1. Locatlon of PORTS within the State of -
Ohio.
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typical; however, the county contains a number
of small villages such as Piketon and Beaver that
lie within a few miles of the plant The county’s
largest community, Waverly, is about: 10.miles
north of the plant and has a population of about
4,400 residents. ‘The nearest residential center in
.this area is Piketon, which is about 5 miles north

.'of the plant on U.S, Route 23;.its poptilation is
about 1,900. Several resxdences are adjacent to
the’ southem half of the eastern boundary. and
along Wakefield Mound Road (old U.S. 23),
directly west of the plant. - One nursing home, -
with a capacity of 36 persons, is. located. along
Wakefield Mound Road.

Additional population centers. within: 50
miles of the plant are Portsmouth (population
20,909), 22 miles south; Chillicothe (population
'21,796), 27 miles north; and Jackson (population
6,184),.18 miles east (2000 U.S. Census). The
total population within 50 miles of the plant is
approxnmately 600 000 persons

14 DESCRIPTJON OF SITE OPERATIONS

DOE, through its managing . contractor
Bechtel Jacobs Company LLC, is responsible for.
Environmental  Restoration,  Waste

Management, and Uranium Programs at the

plant, as well as other nonleased DOE property.
The Environmental Restoration Program performs remedial investigations to define the nature and extent
of contamination, evaluate the risk to public health and the environment, and determine the avaifable
alternatives from feasibility studies of potential remedial actions for sites under investigation. The goal of
the Environmental Restoration Program is to verify that releases from past operations at DOE PORTS are
thoroughly investigated and that remedial action is taken to protect human health and the environment.. -

Fig. 1.2. Location of PORTS in relation to the
geographic region. the

The Waste Management Program is responsible for managing wastes generated at the site. Wastes
must be identified and stored in accordance with all environmental regulations. The Waste Management
Program also arranges transportation and off-site disposal of wastes. The goal of the Waste Management
Program is to manage waste from the time it is generated to its ultimate treatment, recyclmg, or dlsposal
in accordance with all applicable regulations.

The Uranium Program is responsible for the cost-effective management of PORTS facnlmes and real
property retained by DOE. Responsxbllmes include managing contracts between DOE PORTS and other
subcontractors for such services as maintenance, utilities, chemical operations, uranium material
handling, and laboratory analy51s The Uranium Program also oversees the management and coordination -
of the PORTS Depleted Uranium Hexafluoride Program and warehousing of uraniim materlals



2. COMPLIANCE SUMMARY
2.1 SUI\MARY

Responsxblhty for 1mplementmg envnronmental comphance at PORTS is divided between DOE (as
the site owner) and USEC. USEC is responsible for compllance activities dlrect]y associated with the
operations that are leased from DOE, including air emission permits for uranium €nrichinent facilities,

water discharge permits for several holding ponds and water treatment facilities, and management of
wastes generated by current USEC operations.

- DOE PORTS has been issued a permit for.discharge of water to surface streamns, several air emission
permits, and a permit for the storage of hazardous wastes. DOE is also responsible for preparing a
number of reports for compliance with environmental regulations. These reports include an annual
groundwater monitoring report, an annual hazardous waste Teport, an annual ‘polychlorinated biphenyl
(PCB) document log, an annual summary of radionuclide air emissions and the associated dose to the
public from these emissions, a monthly summary of National Pollutant Discharge Elimination System :
(NPDES) monitoring, an annual hazardous chemical mventory, and an annual toxic chemical release
inventory. Additional information on each of these reports-is provided within this chapter.

DOE PORTS is inspected regularly by the federal state, and local age‘nciés responsible for enforcing

~ environmental -regulations at.PORTS. DOE PORTS received a Notice of Violation from the U.S.
‘Environmental Protection Agency (EPA) in 2004 for'an inspection completed in June 2003. The Notice

of Violation stated that batteries had been stored for more than’one year; however, PORTS records
indicated that the batteries in question ‘were generated between January and-June of 2003 and were

. shipped to a recycler in December 2003, which is less than one year of storage. Furthermore, waste

regulations allow this type of material to be stored for more than a year to facllntate recyclmg DOE
requested that U.S. EPA rescind the Notice of Violation.

DOE PORTS reported a perrmt non-compliance-in-accordance with the conditions of the Hazardous
Waste Permit in October 2003. Nine containers of hazardous waste that were determined not to have
radiological contamination were stored for longer than one year in a permitted container storage area in
the X-7725 building. Hazardous waste that is also radiologically contaminated may be stored for longer
than one year, but hazardous waste that is not contaminated must not be stored for more than a year. This
waste was shipped off site in October 2003.

2.2 INTRODUCTION

Responsibility for implementing environmental comﬁllance at PORTS is dl\fxded between DOE (as

the site owner) and USEC. USEC is responsxble for compllance activities dlrectly associated with the

operations that are leased from DOE, including air emission permits for uranium enrichment facilities and
water discharge permits for several holding ponds and water treatment facilities. -USEC is also
responsible for the management of wastes generated by current USEC operations.. DOE retains
respons'bxllty for “legacy” wastes, which contain constituents such as asbestos and PCBs that were used
in DOE operations prior to the lease agreement. *DOE is also responsible for the Environmental
Restoration Program, Waste Management Program, and operation of all nonleased facilities.
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DOE PORTS has been issued an NPDES permit for discharge of water to surface streams, several air
emission permits, and a Resource Conservation and Recovery Act (RCRA) Part B permit for the storage
of hazardous wastes. Appendix B lists the active DOE PORTS environmental permits for 2003.

Several federal, state, and local agencies are responsible for enforcing environmental regulations at
DOE PORTS. Primary regulatory agencies are U.S. EPA, Ohio EPA, Ohio Department of Health, and
Ohio State Fire Marshal’s Office. These agencies issue permits, review compliance reports, conduct joint
monitoring ‘programs, .inspect facilities and operations, and oversee compliance with applicable
regulations. ' S : .

DOE PORTS conducts self-assessments to identify environmental issues and consults-the regulatory
. agencies to identify the appropriate actions necessary to achieve and maintain compliance.

2.3 COMPLIANCE STATUS
2.3.1'~Environmenta_l Restdration and Waste Managethent
2.3.1.1 Comprehehsit.'e Environmental Response, Compensatio'n, and Liability- Act’

DOE PORTS is not on the Comprehensive Environmental Response, Compensation,-and Llabllxty
Act (CERCLA) National Priorities List of sites requiring cleanup, but is regulated under the provisions of
CERCLA by the U.S. EPA Administrative Consent Order. The U.S: EPA Administrative ‘Consent Order,
issued orni September 29, 1989 (amended in 1994 and 1997), and Consent. Decree wnh the State of Ohio,
issued on August 29, 1989 require the investigation and cleanup of surface water and air releases,
groundwater contamination plumes, and solid waste management units at PORTS. U.S. EPA and Ohio
EPA oversee erivironmental remediation activities at DOE PORTS under the RCRA Corrective Action
Program and CERCLA Program.

PORTS was divided into quadrants based on groundwater flow patterns to facilitate the expedient |
“cleanup of contammated sites in accordance with RCRA corrective action and closure requirements. The
Environmental Restoration Program at PORTS addresses requirements of the Ohio Consent Decree and
U.S. EPA Administrative Consent Order. Chapter 3, Sect. 3.2, provides addmonal mformatlon on the
- Environmental Restoration Program.

Section 103 of CERCLA requires notification to the National Response Center if hazardous
substances are released to the environment in amounts greater than or equal to the reportable- quantity.
Reportable quantities are listed in the Act and vary depending on the type of hazardous substance
released. During 2003, DOE PORTS had no reportable quantity releases of hazardous substances subject
to Section 103 notification requirements.

2.3.1.2 Emergency Planning and Community Right—To-Know Act

The Emergency Planning and Community Right-To-Know Act of 1986, also referred to as the
Superfund Amendments and Reauthorization Act Title III, requires reporting of emergency planning
information, hazardous chemical inventories, and releases to the environment. Emergency Planning and

Community Right-To-Know Act reports are submitted to federal state, and local authorities.

For emergency planning purposes facilities must submit mformatxon on chemxcals present on site
above specified quantities (called the threshold plannmg quantxty) to state and local authormes When a
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new chemical is brought on site or increased to exceed the threshold plannmg quantlty, the mformatlon
must be submitted within three months. ’

Section 304 of the Emergency Planning and Commumty nght-To-Know Act requires reportmg of .
off-site reportable quantity releases to state-and local authorities. Durmg 2003 DOE PORTS had no
reportable quantity releases. .

The Hazardous Cheniical Inventory Report mcludes the identity, location, storage mformatlon, and ;
hazards of the chemicals present on site in amounts above the threshold planning quantities speclﬁed by
the EPA. This report is submitted annually to state and local authorities. In 2003, DOE PORTS reported
the following chemicals: aluminum oxide, argon, asbestos, calcium oxide, carbon d10x1de, ‘citric acid,

_diesel fuel, ethylene glycol, fluorotrichloromethane, gasoline, kerosene, lubricating oil, fuel oil, methanol, |

nitric acid, nitrogen, PCBs, sodium chloride, sodium fluoride, sodium hydroxide, sulfuric acrd,

- transformer oil, triuranium octaoxide, urannum dioxide, uranium hexafluoride, uranium metal uranlum

tetraﬂuonde and uranium trioxide.

. The Toxic Chemlcal Release Inventory is sent annually to U.S. EPA and Ohlo EPA ThlS report
details releases to the environment of. specified chemicals wheri they .are ‘manufactured, -processed, - or
otherwise used by the entire site (including USEC) in amounts that exceed threshold” quantrtles specified.
by US. EPA. In 2003, DOE PORTS reported the release, on-site treatment, and/or off-site transfer of

‘four chemicals: lead compounds.(present in waste disposed or recycled by DOE PORTS), nitrate

compounds (produced by an additive used ir the recirculating hot water system that heats DOE PORTS),
sodium nitrite (the additive used in the recirculating hot water system), and sulfuric acid (produced by-
fuel bumned by the DOE heating system). USEC reported the release, off-site transfer,. and/or on-site
treatment of six chemicals: chlorine, - dichlorotetrafluoroethane, nitrate compounds, sulfuric acrd,
hydrochloric acid, and lead compounds. .

2.3.1.3 Resource Conservation and Recovery Act

RCRA regulates the generation,. accumulation, storage, transportation and disposal of wastes.
Wastes are designated as hazardous by the EPA because of various chemical propertles including
ignitibility, corrosivity, reactivity, and toxicity.

- Hazardous waste. DOE PORTS is permitted by Ohio EPA to store hazardous waste in the X-7725
and X-326 facilities. . The .permit, often called a Part B Permit,’ was issued to DOE PORTS in 1995 and
renewed by Ohio EPA in 2001. The permit governs the storage of hazardous waste and includes
requirements for waste identification, inspections of storage areas and emergency equipment, emergency

" procedures, trammg requirements, and other information required by Ohlo EPA.

DOE PORTS received a Notice of Violation from the U.S. EPA in 2004 for an inspection completed
in June 2003. The Notice of Violation stated that batteries had been’ stored for more than one year;
however, PORTS records indicated that the batteries in question were generated between January and-
June of 2003 and were shipped to a recycler in December 2003, which is less than one year of storage.
Furthermore, waste regulations allow this type of material to be stored for more than a year to facilitate
recycling. DOE requested that U.S. EPA rescind the Notice of Violation. In October 2003 DOE
reported a permit non-compliance in accordance with the conditions of the RCRA Part B Pemnt Nine
containers of hazardous waste that were determined not to have radiological contamination were stored
for longer than one year in a permitted container storage area in the X-7725 building. Hazardous waste
that is also radiologically contaminated. may be stored for longer than one ‘year, but hazardous waste that

.. is not.contaminated must not be stored for more than-a year. This waste was shrpped off srte in October
2003.
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_ Facilities such as PORTS that generate orstore hazardous waste are required to submit an annual
report to Ohio EPA. This annual report contains the name and address of each facility that waste was
shipped to during the previous calendar year, the name and address of the transporter for each waste
shipment, the description and quantity of each waste stream shxpped off site, and a description of waste
minimization efforts. PORTS submitted the report for calendar year 2003 to Ohio EPA in February 2004.

Chapter 3, Sect. 3.3, Waste Management Program provides additional information on wastes from
PORTS that were recycled, treated, or disposed in 2003..

RCRA also requrres closure of areas formerly used to store hazardous: waste Of 1he 19 areas at
PORTS that were formerly used to store hazardous waste, 16 have been closed in accordance with. Ohio

EPA requirements.. The three remaining areas are being remedrated as part of the RCRA. Correctrve
Action Program at PORTS

. RCRA may also .requrre groundwater monitoring at hazardous waste units. As discussed in Chap. 6,
groundwater monitoring requirements at PORTS have been integrated into one document, the Integrated
Groundwater Monitoring Plan. Hazardous waste units included in the Integrated Groundwater
Monitoring Plan are the X-231B Southwest Oil Biodegradation Plot, X-616 Chromium Sludge’ Surface-
Impoundments, X-701B Holding Pond, X-701C Neutralization Pit, X-735 RCRA Landfill. (northern
portion), and X-749 Contaminated Materials Storage Yard (nonhem portion). Chapter 6 dlscusses ‘the
groundwater monitoring requirements for these units.

~ Solid waste. Groundwater monitoring miay be required at closed solid waste facilities. Groundwater
monitoring requirements for the closed X-734 Landfills, X-735 Industrial Solid Waste Landfill,- and
X-749A Classified Materials Disposal Facility are included in the Integrated Groundwater Momtormg
Plan. Chapter 6 discusses the groundwater monitoring programs for these units,

- 2.3.1.4 Federal Facility Compliance Act

DOE PORTS currently stores waste that is a mixture of RCRA hazardous waste and low-level
radioactive waste. RCRA hazardous waste is subject to Land Disposal Restrictions, which do not allow
the storage of hazardous waste for longer than one year. The Federal Facility Compliance Act, enacted
by Congress in October 1992, allows for the storage of mixed hazardous/low-level radioactive waste for
longer than one year because treatment for this type of waste is not readily available. The Act also
requires federal facilities to develop and submit site treatment plans for treatment of mixed wastes.. On
October 4, 1995, Ohio EPA issued Director’s Final Findings and Orders to implement the Federal Facility
Compliance Act. This Order allows the storage of mixed waste beyond one year and gave approval of the
DOE PORTS Proposed Site Treatment Plan. An annual update to the Site Treatment Plan is required by

these Director’s Final Fmdmgs and Orders. The revrsed Site Treatment Plan for fiscal year 2003 was
submitted to Ohio EPA in December 2003.

2.3.1.5 Toxic Substances Control Act

The Toxic Substances Control Act regulates the use, storage, and disposal of PCBs. The electrical
power system at PORTS, which is leased by USEC, uses oil-based circuit breaker transformers and large
high:voltage capacitors, both containing PCB oil, to supply electricity to the enrichment cascade. The
2003 PCB Document Log for the Portsmouth Gaseous Diffusion Plant identifies 146 PCB transformers
and 11,099 large PCB capacitors either in service or stored for reuse at PORTS

_ ‘In February 1992 a Federal Facrhtxes Compllance Agreement between DOE" and U.S. EPA
addressmg PCB issues became effective. and resolved several compliance issues. "These issues included
the use of PCBs in systems that are not totally enclosed, storage of wastes containing both PCBs and
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radionuclides in accordance with nuclear criticality safety requlrements and. storage of wastes contammg
both PCBs and radionuclides for longer than one year. The agreement required installation-of troughs
under motor exhaust duct gaskets located in production facilities to collect PCB oil leaks. When leaks or
spills of PCBs occur, they are managed in accordance with the Federal Facilities Comphance Agreement.
Annual and quarterly reports of progress made toward. milestones - -specified in the Fedefal Facilities.
Compliance Agreement are submitted to the U.S. EPA. "In addition, DOE and U.S. EPA representatives
meet to resolve any unanticipated issues or uncertainties regarding the terms of the agreement. In
November 2003, DOE PORTS notified U.S. EPAthat there was a slight exceedence of an air rmonitoring
threshold specified in the agreement in the X-333 process building. With the exception of this
exceedence, DOE PORTS was in compllance with the requxrements and mllestones of this Federal
Facilities Compliance Agreement durmg 2003

DOE 'PORTS operates a number of storage areas for PCB wastes The storage areas meet all
applicable requirements of:the federal regulations and the DOE Federal Facilities Compliance Agreement.
An annual document log .is prepared to-meet regulatory requirements.. The document:log provides an
inventory of PCB_items in.use, in storage as waste, and shipping/disposal ‘information - for PCB items
disposed in 2003. The 2003 PCB Document Log for. the Portsmouth Gaseous Diffusion Plant was

prepared in June 2004. Approxrmately 12 tons (10, 898 kllograms) of PCB waste were shxpped off site in
2003. . : i .

_ Other sections of the Toxic Substances.Control' Act have little or  jio impact ‘on DOE PORTS.
Although friable asbestos, which deteriorates into airborne fibers, is regulated under the Act, the specific
regulations applicable to PORTS are similar to other state ‘and federal regulations such as the National
Emission Standards for Hazardous Air Pollutants. DOE PORTS also responds to U.S. EPA requests for
health and safety data, but such responses indicate that DOE PORTS does not 1mport chemicals or
" manufacture, process, or distribute chemical substances for commercial purposes.

2 3.1.6 Federal Insecticide, Funglcldc, and Rodent:crde Act

Plant personnel apply general-use pestlcldes accordmg to product labelmg, and all product wammgs
and cautions are strictly obeyed. When application of a restricted-use pestrcxde is required, a certified
contractor is employed. No restricted-use pesticides were used by DOE PORTS i in 2003.

2.3.2 Radiation Protectlon .
2.3.2.1 DOE Order 5400 5, Radlatlon I’rotectron of the I’ubhc and the Envlroument

DOE Order 5400.5 prov1des guidance and establxshes radiation ‘protection standards. and control(
practices designed to protect the public and the env1ronment from undue radiological risk from operations
of DOE and DOE contractors. The order requires that off-site radiation doses do not exceed 100
millirem/year above background for all exposure pathways. Chapter 4 provndes the dose calculations for
compliance with this DOE Order.

2.3.3 Air Quality and Protection

2.3.3.1 Clean Air Act

. DOE PORTS is in the process of replacmg the X—622T Groundwater Treatment Facxltty, whrch treats
- contaminated groundwater associated with the Quadrant II Groundwater Investigative Area (see Chap. 6). -
The final permit-toinstall applrcatlon for.the new facility (the X-627 Groundwater Treatment Facility) .-
was submitted to Ohio EPA "in Ju]y 2003 and the pemut to install was issued by Ohio EPA in January
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2004. An air stnpper wrll be used to remove volatlle orgamc compounds from the groundwater which
will cause air emissions from the facility.

-DOE PORTS had ﬁve perrmtted and nine rcglstered air emrssron sources at the end of 2003 (see

Appendix B). Radlologrcal air emissions from these sources. are dxscussed in' Chap: 4 ‘and non-
radiological air emissions are dlscussed in Chap. 5.

"2.3.3.2 Clean Air Act Tltle VI, Stratospheric Ozone I’rotectxon

As part of the. Stratosphenc Ozone Protectxon Plan DOE has instituted a record-keepmg system
consisting of forms and labels to comply with the Title VI record-keepmg and labeling' requirements.
These requirements affect all areas that use ozone-depleting substances in units or devices. The appliance
service record and retrofit or retirement plan forms apply to units with a capacity of more than 50 pounds.
The refrigeration equipment disposal log arid associated appliance disposal label are used by all units
 regardless of capacity. Air conditioning/refrigeration . units under DOE control- are ‘maintained and
serviced under contract with USEC. -The contractor technicians who service the equipment have been
trained in accordance with U.S. EPA requ1rements

USEC uses an omne-depletmg substance, spec1ﬁcally dichlorotetrafluoroethane, as a coolant in the

cascade system used to produce enriched uranium. In 2003 USEC estimated that 51,050 pounds of
' dlchlorotetraﬂuoroethane were released to the air.

2.3.3;3 National Emission Standards for Hazardous Air Pollutants

- The National Emission Standards for Hazardous Air Pollutants require PORTS to submit an annual
estimate of radiological emissions from DOE PORTS sources. DOE is responsible for five sources of
radionuclide emissions: the X-622, X-623, and X-624 Groundwater Treatment Facilities and the X-326
L-cage and X-744G Glove Boxes. A glove box is an enclosure with built-in sleeves and gloves that is
used by a person to repackage or transfer hazardous material without directly exposing the person to the
material. The groundwater treatmeént facilities are radionuclide sources subject to these standards because
the facilities use systems with air strippers to treat groundwater contaminated with radionuclides.

In 2003, the X-326 L-cage Glove Box and X-744G Glove Box were not used; therefore, radiological
emissions from DOE PORTS in 2003 are based on emissions from the X-622, X-623, and X-624
Groundwater Treatment Facilities. Emissions from the groundwater treatment facilities were
conservatlvely estimated -based on the assumption. that the highest emissions recorded durmg air
emissions testing of each facility were emitted durmg each hour of operation of the facility in 2003.
"Based on this assumption, radiological air emissions from the X-622, X-623, and X-624 Groundwater
Treatment Facilities in 2003 were 0.00016 curie (Ci). Chapter 4, Sect. 4.3.3, provides the radiological

dose calculations to members of the public from these emissions.

2.3.4 Water Quality and Protection

2.3.4.1 Clean Water Act

Ohio EPA issued a new NPDES permit to DOE PORTS in November 2002, and the new permit -
became effective December 1, 2002. The new permit changed the monitoring parameters at several of the
existing outfalls and added two new internal outfalls. The DOE PORTS NPDES permit encompasses
eight monitored outfalls. Three of the outfalls are classified as point-source discharges to waters of the
state, .and- the other five outfalls are internal outfalls classified as effluents: Water from four of these
internal outfalls is treated in the USEC Sewage Treatment Plant before reaching waters of the state.
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Water from the fifth internal outfall is discharged to the X-2230M. Holdmg Pond, which discharges to
DOE PORTS NPDES Outfall 012. Chapter4 Sect.'4.3.5.1, and Chap. 5, Sect. 5.4.1.1, provide additional
information on the DOE PORTS NPDES outfalls '

None of the DOE PORTS NPDES pérmit lumtatlons was exceeded durmg 2003 therefore the
overall DOE NPDES compliance rate for 2003 was 100%

. In April- 2003, a Splll occurred from an extractlon well that pumps to the X-622 Groundwater
Treatment Facility. An estimated 10,200 gallons of untreated groundwater were discharged to a dramage
ditch that flows to an on-site holding pond Ohio EPA and U.S. EPA were notlf ed of the mcrdent

2.3.5 Other Environmental Statutes
23.5.1 Undcrground storagc tank regulati.o'ns' .

"The Underground Storage Tank Program is managed in accordance with the Ohro State Frre
Marshal’s Bureau of Underground Storage Tank Regulations. , DOE PORTS renewed the regrstratron of .
eight tanks in July 2003. DOE leases seven of these underground storage tanks to USEC. .The eighth

.tank was transferred back to DOE in 2001 when USEC transferred control of the X 334 faclhty, where
the tank is located, back to DOE. '

In May 2003, DOE submltted an apphcatron for removal of the. X-334 storage tank The tank was
-removed in August 2003, ‘and samples collected from the excavation indicated that no contamination was
present. A report was submitted to the Fire Marshal ‘and a letter indicating that no further action was
necessary was received in March 2004.

2.3.5.2 National Environmcntal Policy Act

- The National Environmental Policy Act requrres evaluatnon of the environmental lmpacts of
activities at federal facilities and of activities funded with federal dollars. Revieiws are required for all
projects to determine the potential for envnronmental impacts to the following:

»  property (e.g., srtes buildings, structures, and ob_;ects) of historical, archaeologlcal or archrtectural
significance, as officially desrgnated by federal, state, or local governments, inéluding . propemes
eligible for ltstmg on the Natxanal Regtster of Historic Places,

*  potential habltat (including critical habitat) of federally listed endangered threatened proposed, or
candidate species or of state-listed endangered and threatened species;

+  floodplains and wetlands;

*  natural areas such as federally and state-desrgned wﬂdemess areas, national parks, natlonal natural
landmarks, wild and scenic rrvers coastal .zones, state and federal wildlife refuges, and marine
sanctuanes .

~»  prime agricultural lands; and

. specxal sources of water (such as sole-source aqulfers wellhead protectlon areas and other water
sources that are vrtal toa reglon)



Reviews also consider impacts to air, surface water, groundwater, biota, socioeconomics,
environmental justice, and worker safety and health.

DOE PORTS has a formal program dedicated to compliance pursuant to DOE Order 451.1, National
Environmental Policy Act Compliance Program. Restoration actions, waste management, enrichment
facilities maintenance, and other activities are evaluated to determine the appropriate level of evaluation
and documentation. Routine operation and maintenance activities are also evaluated to assess potentlal
environmental impacts. Most activities at PORTS qualify. for a categorical exclusion as. defined in the
regulations. These activities are considered routine and have no significant individual or cumulatlve
environmental impacts. DOE PORTS documents the review of activities that are covered by existing
categorical exclusnons in reports that DOE PORTS calls record reports.

In 2003, 15, record reports and 2 categoncal exclusions were generated for DOE PORTS project
activities. These projects were part of the Waste Management, Envirorimental Restoration, and Uranium
Programs. Examples of projects addressed by the record reports include well installation, underground
storage tank removal, fence and piping repairs, and waste disposal. The categoncal exclusions were
prepared for the removal of the existing on-site weather station and removal of contaminated scrap metal
from one of the on-snte storagé yards.

-When activities are determined to have potential significant impact, an environmental asséssment is
completed. If significant environmental impacts are identified, an environmental impact statement must
be produced by an indepéndent organization.” In' 2003, an environmental assessment was completed for
the Quadrant II Corrective Measures Implementation. The environmental assessment found that the
proposcd actions would not significantly-affect the quality of the human environment.

23.53 Enda‘ngcred Species Act

The Endangered Species Act of 1973, as amended, provides for the desngnatlon and protection of
endangered and threatened wildlife and plants, and the habitat on which such species depend. When
appropriate, formal consultations are made with the U.S. Fish and Wildlife Service and the Ohio
Department of Natural Resources. A sitewide threatened and endangered species habitat survey and an
Indiana bat (Myotis sodalis) survey were completed in August 1996. No Indiana bats were found at
PORTS. Few potential critical habitats were identified, and a report of the survey activities and results
was provided to the Ohio Department of Natural Resources as réequired by the Federal Fish and Wildlife
permit obtained to conduct the survey. No additional activities were completed in 2003.

2.3.5.4 National Historic Preservation Act

The National Historic Preservation Act of 1966 is the primary law govemmg the protectlon of
cultural resources (archaeological and historical properties). Cultural resource reviews are conducted on a
case-by-case basis, and consultations with the Ohio State Historic, Preservation Office are ‘made as
required by Section 106 .of the Act. A draft programmatic agreement among DOE, the Ohio State
Historic Preservation Office, and the Advisory Council on Historic Preservation concerning the

management of historical and cultural properties at DOE PORTS was submitted to the State Historic
Preservation Office for review and comment in 1997.

Phase I of the hlstoncallarchaeologrcal survey was completed in September 1996. Fieldwork for
Phase II of the prolect was completed in May 1997. Artifacts from the 1940s and 1950s were uncovered
as well as remains from former dwellings that were present prior to construction of PORTS. Results from
the survey will be coordinated with the State of Ohio Historic Preservatlon Office, and a Cultural
Resources Management Plan will be developed.
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In 2003, the State Historical Preservation ‘Office.was notified of arid approved ‘the refoval of an
existing on-site weather tower. The State Historical Preservation Office also reviewed the report entitled

Phase II Archaeological Testing at Szte 33PK210, Scioto Townshlp, sze Couity, - tho (see Sect.
2.3.5.5). .

2.3.5.5 Archacological and Historic Prescrvafion Act and Aréhéeo]ogiéai Resources 'Prdtéction Act’

~ The Archaeological arid Historic Preservation Act and the Archaeo]oglcal Resources Protection Act
require the Secretary of the Department of Interior to report to Congress on various federal archaeologlcal
activities. The Archaeological Resources Protection Act requires federal land managers to’ provide
archaeology program information to the Secretary of the Interior for this report. -A questionnaire for fiscal

_year 2002 activities was completed and submitted to DOE in February 2003. . An archaeological survey of

an area in the southwest comer of the PORTS reservation was begun in June 2003. No sensitive
archaeological deposits were identified on DOE. property. The State Historical Preservation Office

reviewed the report (Phase II Archaeological Testing at Site 33PK2] 0, Sc:oto Tt awnsth, Pike County
Ohio) and agreed that no further mvestxgatxons are needed .

2.3.5.6 Farmland Protection Policy Act

The Farmland Protcctlon Policy Act of 1981 requxres federal agencies to consider the eﬁ'ects of their
proposed actions on prime farmland. Prime farmland is generally defined as land that has the best
combination of physical and chemical characteristics for - producing crops’ of. statewide or local
importance. When required, prime farmland surveys are conducted, -and consultations with the U.S.
Department of Agriculture’s Natural Resources Conservation Service are made. - No prime farmland
surveys have been conducted at DOE PORTS. :

2.3.5.7 Title 10 Code of Federal Regulations I’art 1022, “Comphancc with Floodplam/Wetlands

Environmental Review Requirecments”

Part 1022 of Title 10 of the Code of Federal Regulations establishes policy and procedures for
compliance with . Executive Order 11988, Floodplain’ Management, and ~Executive Order 11990,
Protection of Wetlands. The regulatory authority for wetlands is the United States Army Corps of
Engincers.  Activities (other than routine maintenance) proposed within 100-year and 500-year
floodplains or in wetlands require publication of a notice of involvement-in the Federal Register. .For
floodplains, a floodplain statement of findings summarizing the floodplain assessment is also required by
DOE and must be published in the Federal Register for pubhc comment at least 15 days prior to the start
of the project. An assessment is also required for activity in a wetland prior to authorization to determine
all effects of the proposed pl‘Q]eCt Many:. activities have been previously authorized by natnonwnde or
regional penmts and only requn'e notification. Other activities qualify for abbreviated permit processmg,
whereby permission is granted via correspondence from the Corps of Engmeers

The sitewide wetland survey report was completed and submitted to the Corps of Engineers in 1996.
There are 41 jurisdictional wetlands and four non-jurisdictional wetlands totaling 34.361.acres at PORTS.
Activities in jurisdictional wetlands require a Clean Water Act Section 404 permit tfg’tn the Corps of .
Engineers. No DOE activities required a Clean Water Act Section 404 permit durmg 2003.
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2.4 OTHER MAJOR ENVIRONMENTAL ISSUES AND ACTIONS

2.4.1 Environmental Program Inspections

Durmg 2003, six inspections of the DOE PORTS programs were conducted by federal, state, or local

agencies. Table 2.1 lists these inspections..

Table 2.1. Environmental inspecti(;ns at DOE PORTS for 2003

Date _ Agency. ' Type.

Findings .
Febru 5 " Pike County Health " Closed solid waste landfills: N;)ne. .
ary Department and Ohio EPA ~ X-749A, X-749, and X-735 (solid waste portion)

April16 OhioEPA . RCRA permitted facilities None. -
Ma 19 . Pike County Health Closed solid waste landfills: . Nore

Y Department and Ohio EPA X-749A, X-749, and X-735 (solid waste portion)
June10-11  U.S.EPAand OhioEPA  RCRA S et
September 10  Ohio EPA - RCRA permitted facilities None
December 9 . State Fire Marshal .- X-6002 fuel stbrage tanks None -

2.4.2.Inspcction Findings

DOE PORTS received a Notice of Violation from the U.S. EPA in 2004 for an inspection completed
in June 2003. The Notice of Violation stated that batteries had been stored for more than one year in
violation of RCRA regulations; however, PORTS records indicated that the batteries in question were
generated between January and June of 2003 and were shipped to a recycler in December 2003, which is
less than one year of storage. Furthermore, waste regulations allow this type of material to be stored for
more than a year to facilitate recycling. DOE requested that U.S. EPA rescind the Notice of Violation.

2.5 UNPLANNED RELEASES

‘No unplanned releases from DOE PORTS were reported in 2003.

2.6 SUMMARY OF PERMITS

Appendix B lists the permits held by DOE PORTS in 2003.
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3. ENVIRONMENTAL PROGRAM INFORMATION

3.1 SUMI\'IARY

Envuonmental Restoratlon activities in 2003 mcluded plantmg trées for phytoremedlatron of the
X-749/X-120 groundwater plume in Quadrant I and-development of various work p]ans and other
documents required -by ‘Ohio EPA. -In Deceémber 2003 ‘Ohio’EPA 1ssued ‘the Decision Document for
remedial “actions ‘required for ‘the X-701B-area ‘in Quadrant IL" * These"remedial actions mc]ude
construction of landfill caps in the western portion of the area, groundwater treatment through m_;ectxon of
a chemical oxrdant, and phytoremedratlon if necessary

* In 2003, approximately 3 million Ibs of waste from DOE PORTS were recycled treated or dlsposed
at off-site facilities. Activities undertaken by the Waste Minimization, Pollution Preventron Trammg,
Information Exchanges, and Public Awareness programs are also discussed in this chapter.

3.2 ENVIRONMENTAL RESTORATION PROGRAM

DOE established the Envxronmental Restoration Program in 1989 to identify and correct site
contamination areas as quickly and cost-effectively as possible. The Environmental Restoration Program

was granted an initial budget of $13.8 million. The Environmental Restoration Program budget for fiscal
year 2003 was $29 million. :

The Environmental Restoratron Program addresses-inactive sités through remedral action and -deals
with active facilities through eventual decontamination and decommissioning. Options for correcting or
mitigating the contaminated sites and facilities include removal, containment, and treatment of

contaminants. Because PORTS is a large faclhty, it is dmded mto quadrants (Quadrant ], IL, IIl, and IV)
to facxlltate the cleanup process ,

The Environmental Restoration Program was -established to fulfill the c]eanup requuements of the
Ohio Consent Decree and U.S. EPA Administrative Consent Order, both issued in 1989. As ‘required by
these enforcement actions, DOE PORTS Environmental Restoration Program activities are conducted in
accordance with the RCRA corrective action process, whrch consists of the followmg

. Descnptron of current conditions — to provxde Lnowledge of the groundwater, surface water, soil,
and air. :

*  RCRA facility assessment — to identify releases of contammants and determine the need for further
investigation.

*  RCRA facility investigation ~to determine:the nature and extent of any contamination.

*  Cleanup alternatives Astudy/corrective nieasures ;situ ~ to evaluate and select a remediation
alternative. ' A

, )
. Corrective measures implementation — to implement the selected remediation measure.

»  Interim remedial measures — to lmplement qulck remedlatlon or mmganon measures prior to
permanent action. :
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DOE PORTS has completed the description of current conditions; RCRA facility assessment, and
RCRA facility investigation. No interim remedial measures were undertaken in 2003.

The cleanup alternatives study/corrective measures study for each quadrant identifies the solid waste
management units and explores the remedial alternatives for each area. Following the approval of the
final cleanup altemnative study/correctxve measure study, Ohio EPA selects the remedial alternatives that
will undergo further review for determining the final remedial actions for each quadrant (the Preferred
Plan). Upon concurrence from the U.S. EPA and completion of the public review and commeént period,
the U.S. EPA and Ohio EPA select-the final remedial actions for each quadrant. Ohio-EPA issues a
decision document to notify DOE PORTS of the final remedial actions. Cleanup alternatives
study/corrective measures study activities and corrective measures implementations are' described for
each quadrant in the following sections. Table 3.1 lists completed remedial actions for the groundwater
monitoring areas at PORTS.

3.2.1 Quadrant I

The Quadrant I Cleanup Alternative Study/Corrective Measures Study was approved by Ohio EPA
in 2000. Ohio EPA issued the Decision Document for Quadrant I in 2001. The following sections
discuss the remedial actions required for the X-749/X-120/PK Landfill and the Quadrant I Groundwater
Investigative Area.

3.2.1.1 X-749/X-120/PK Landfill

The remedial actions identified for X-749/X-120 groundwater plume include phytoremediation of
the groundwater plume, installation of a barrier wall around the eastern and southern portion of the X-749

Landfill, and continued operatlon of the groundwater collection trenches installed at the PK Landfill and
X-749 Landfill. _

Phytoremediation is a process that uses plants to remove, degrade, or contain contaminants in soil
and/or groundwater. Phytoremediation at the X-749/X-120 groundwater plume was installed in two
phases. The first phase, which encompasses 4.5 acres, was completed in 2002. Hybrid poplar trees were
planted in two areas of the X-749/X-120 groundwater plume: one area immediately east of the X-749
Landfill and one area on the southern edge of the plume. The second phase, which originally
encompassed 23.5 acres but was expanded to 41 acres in the southern and western portion of the plume,
began in 2002 and was completed in 2003. A certification report for both phases of this project was
submitted to Ohio EPA in December 2003.

A five-year review was completed for the PK Landfill in 2002 to evaluate the effectiveness of the
corrective measures implemented at this area (see Table 3.1). U.S. EPA and Ohio EPA approved the
report contingent upon additional evaluation and monitoring at PK Landfill. A monitoring plan entitled
Comprehensive Monitoring Program for the X-749 and Peter Kiewit Landfill Areas for the Portsmouth
Gaseous Diffusion Plant was developed and implemented in 2003 to provide additional data for the PK
Landfill and to monitor the effect of the new X-749 barrier wall on groundwater quality and migration in
the northern area of the X-749 plume and at the PK Landfill.

Chapter 6 provides 2003 groundwater monitoring results for the X-749/X-120/PK Landfill area.



Table 3.1. Remedial actions completed at PORTS -

Ve

. Quadrant/monitoring area - - " Remedial actlon/year completed
Quadrant I X-749 mulnmedla cap-—1992
X-749/X-120 plume _ X-749 barrier wall (north and northwest sxdes of landﬁll) - 1992
X-749 subsurface drains and sumps — 1992 _
South barrier wall - 1994
X-120 horizontal well - 1996 _
X-625 Groundwatér Treatment Facxhty 1996 <
X-749 barrier will (east anid south sides of landﬁll) 2002 5
Phytoremediation (4.5 acres)—2002
Phytoremediation (41 acres) ~ 2003
Quadrant I Relocation of Big Run Creek — 1994
PK Landfill .:Groundwater collection system — 1994 .
' Groundwater collection system expansion — 1997..-
. ' PK Landfill Subtitle D cap— 1998 -
Quadrant I Groundwater extraction wells (3) — 1991
Quadrant I Groundwater X-622 Groundwater Treatment Facility — 1991
- Investigative Area -(upgraded in 2001)
. Interim soil cover at X-231B~1995
X-231A/X-231B multimedia caps — 2000
Groundwater extraction wells (11) —~2002 -
Quadrant 1 Cap-— 1994
X-749A Classified Materials
" Disposal Facility
- Quadrant II _ -Operation of X-700 and X-705 ‘building sumps — 1989 .
Quadrant II Groundwater X-622T Groundwater Treatment Facﬂlty 1992
Investigative Area
Quadrant I1 'X-237 Groundwater Collection System ~ 1991
X-701B Holding Pond X-624 Groundwater Treatment Facility - 1991
Extraction wells (3) -1993
X-623 Groundwater Treatment Facility — 1993
X~701B sump - 1995 | .
Quadrant 11T - , a phytorem;aiaﬁo'ni- 1699
X-740 Waste Oil Handling Facility -
Quadrant IV Soil cover/prairie habitat — 1996
X-611A Former Lime Sludpe - '
Lagoons
Quadrant IV Cap on northern portion ~ 1994
X-735 Landfills Cap on southern portion — 1998
Quadrant IV . Cap on X-734B Landfill (Phase I) - 1999, . ;
X-734 Landﬁlls ‘ Cap on X-734 and X-734A Landfills (Phasc II) 2000




" 3.2.1.2 Quadrant I Groundwater Investigative Area

: Remedial actions identified for the Quadrant I Groundwater Investigative Area are (1) installation of

multimedia caps over the X-231A and X-231B-Biodegradation Plots and (2) installation of 11 additional
groundwater extraction wells to extract contaminated groundwater for treatment in ‘the X-622
Groundwater Treatment Facility. Table 3 1 lists the remedial actions completed for the Quadrant I
Groundwater Investigative Area.

Operation of the groundwater extraction wells is affecting the concentrations of contaminats
detected in some of the wells in the groundwater plume Chapter 6, Sect. 6.4.2.3, prov:des mformatlon on
the groundwater monitoring completed at this area in 2003

3.2.2 Quadrant IT

The Quadranl II Cleanup AItemalivé Study/Corrective Measures Study was approx;ed by Ohio EPA
on March 26, 2001. After approval of the document, however, Ohio EPA requested an amendment to the

approved study to address additional remedial alternatives for the X-701B area. Amendments were ‘

submitted in 2001 and 2002.

In January 2003, Ohio EPA informed DOE that a separate Preferred Plan and Decision Document

would be prepared for the X-701B area. Ohio EPA issued the Preferred Plan in September 2003. No
comments were received from the public during the public review period, and Ohio EPA issued the
X-701B Decision Document in December 2003.

Remedial actions required for soil in the X-701B area include removal of contaminated soil in the
western portion of the area and consolidation of the soil under two landfill caps to be constructed over the
X-701B Holding Pond/East Retention Basin and the West Retention Basin. Two landfill caps will be
constructed so that an existing storm water drainage pipe will not be covered. Groundwater remediation
will be accomplished by injection of a chemical oxidant and recirculation of the groundwater and by
phytoremediation, if necessary.

.The remaining areas in Quadrant II that require réemediation under the RCRA Corrective Action
Program are considered “deferred units™ that cannot be remediated while PORTS is operational. Deferred
units are areas that are in or adjacent to current production and operational areas such that remedial
activities would interrupt operations, and are areas that could become recontaminated from ongoing
operations. The areas must also meet criteria that are protective of human health and the environment. In
2003, DOE agreed to an annual review of all deferred units at PORTS to confirm that the status of the
units has not changed. DOE is also evaluating existing Quadrant II'monitoring data for deferred units to
determine whether interim actions could be taken to reduce or eliminate sources of contamination.

Chapter 6 provides 2003 groundwater monitoring results for the following areas in Quadrant I that .

require groundwater monitoring: X-701B Holding Pond, Quadrant II Groundwater Investigative Area,
and X-633 Pumphouse/Cooling Towers Area (a deferred unit).

3.2.3 Quadrant III

The Quadrant IIT Cleanup Alternative Study/Corrective Measures Study was approi/ed by Ohio EPA
in 1998. The Decision Document for Quadrant III required phytoremediation of the groundwatcr plume
near the X-740 Waste Oil Handling Facility.
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Over 700 hybrid poplar trees were planted on a 2.6-acre area above the X-740 groundwater plume in
1999. Groundwater monitoring of both the elevation of groundwater in the aquifer and the concentration
of contaminants in the groundwater plume is used to monitor the system. Chapter 6 Sect. 6 4.7.1,
provides information .about the groundwater momtormg completed for this area in 2003

In 2003 a five—year review was completed for the X-740 groundwater plume to ‘evaluate the
effectiveness of the phytoremediation system. The report, entitled Five-Year Evaluation Report for the
X-740 Phytoremediation Project, indicates that the trees in the phytoremediation system do not noticeably
affect the overall groundwater flow in the Gallia at this area, although the trees do appear to influence

water levels in individual wells. Continued growth of the trees should increase the effectweness of the
phytoremedlatlon system. :

3.24 Quadrant v

" The Quadrant IV Cleanup Alternative Study/Corrective Measures Study was approved by Ohio EPA
in 1998.. DOE received the Decision Document for Quadrant IV in 2000. No new remedial actions were
required in Quadrant IV (remedial actions had already taken place at the X-344D Hydrogen' Fluorxde
Neutralization Pit, X-735 Landfills, X-611A Former Lime Sludge Lagoons, and X-734 Landfill Area)

In 2002, a five-year review was completed for the X-611A Former Lime Sludge Lagoons to evaluate
the effectlveness of the corrective measures implemented at this area. The report found that the soil cover
and prairic habitat constructed at the X-611A Former Lime Sludge Lagoons is meeting the remedial

action objectives for this unit by eliminating exposure ‘pathways to the ‘contaminants of concern in the
sludge at this area.

Chapter 6 provides 2003 groundwater monitoring results for the following areas in Quadrant I'V that
require groundwater monitoring: X-611A Former Lime Sludge Lagoons, X-735 Landﬁlls X-734
Landfills, and X-533 Switchyard Area (a deferred unit).

3.3 WASTE MANAGEMENT PROGRAM

The DOE PORTS Waste Management Program- directs the safe storage, treatment, and disposal of
waste generated by past and.present operations and from current Environmental Restoration ‘projects.
DOE PORTS also stores USEC-generated waste in the RCRA Part B permitted storage areas. Waste
managed under the program is d1v1ded into the fol]owmg six categories, which are defined below:

‘s Low-level radioactive waste (LLW) — radioactive waste not classified as high level or transuranic and

that does not contain any components regulated by RCRA or the Toxic Substances Control Act
(TSCA).

*  Hazardous (RCRA) waste — waste that contams one or more of the ‘wastes listed under RCRA or that -
exhibits one or more of the four RCRA hazardous characteristics: ignitability, corrosivity, reactivity,
and toxicity.

«  RCRA/LLW mixed waste — waste containing both hazardous and radioactive components. The waste

is subject to RCRA, which governs the hazardous components, and to additional regulations that
govern the radioactive components. :

+  PCB wastes — waste_containing PCBs, ‘a class of . synthetic organic chemicals. Under TSCA . --

.regulations, PCB ‘manufacturing was prohlbxted after 1978. Continued use of PCBs is allowed, -
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however, provided that the use does not pose a risk to human heallh or the environment. Disposal of
all PCB materials is regulated under TSCA.

»  PCB/LLW mixed waste — waste containing both PCB and radioactive components. The waste is

subject to TSCA regulations that govern PCB components, and to additional regulations that govern
radioactive components.

»  Industrial sanitary waste ~ waste generated by commercial operations such as office waste.

In 2003, approximately 3 million Ibs of waste from PORTS.were recycled, treated, or disposed at
off-site facilities (Table 3.2). Future waste management projects include continuing ‘shipments for
disposal of low-level radioactive waste and mixed waste, and the treatment of mixed and PCB/mixed
waste at off-site commercial facilities.

Waste management requirements are varied and are sometimes complex because of the variety of
waste streams generated by DOE PORTS activities. DOE Orders, Ohio EPA regulations, and U.S. EPA
regulations must be satisfied to demonstrate compliance for waste management activities. Additional
policies have been implemented for management of radioactive, hazardous, and mixed wastes. ‘These
policies include the following:

*  minimizing waste generation;

«  characterizing and certifying wastes before they are stored, processed, treated, or disposed;

»  pursuing volume reduction (such as blending and bulking) as well as on-site storage in preparation
for safe and compliant final treatment and/or disposal; and

. recycling.

3.4 WASTE MINIMIZATION AND POLLUTION PREVENTION PROGRAM

DOE PORTS has combined its waste minimization and pollution prevention efforts to consolidate
related activities. The objectives of the DOE PORTS Waste Minimization and Pollution Prevention
Program include the following:

«  fostering a philosophy to conserve resources and create a minimum of waste andApollution;

+  promoting the use of nonhazardous materials in DOE PORTS operations to minimize potential risks
to human health and the environment;

* reducing or eliminating the generation of wastes through material substitution, product
reformulation, process modification, improved housekeeping, and on-site recycling; and

« complying with federal and state regulations and DOE policies and requirements for waste |

minimization.
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Table 3.2. Waste Management Program off-site treatment,

disposal, and recycling accomplishments for 2003

Treatment, disposal,

E ... . Treated, disposed, or-

Waste, cham , Quantity PO .. recycled .. or recycling facility .
g:;‘r’i‘s’“ sludgeand related 335,188 Ibs. " Treatedand disposed  TSCA incinerator
Solvent and radioactive ’ -
contaminated brick/concrete - . - 1,104,474 l_bs. . “o T_regtcd P.crma_le
Solvent and radioactively '289,327 Ibs " Treated PermaFix
contaminated soil -

RCRA debris and ash 111,745 Ibs Treated and disposed Envirocare
Aerosol cans - 534 1bs Treated and disposed Waste p.o.ntrpl
- S . Specialists
o } Site Sanitary
Waste and related waters 18,067 .lbs - . Dlsppsc_d . “Treatment System
Lab packs 26,997 Ibs Treated PermaFix & DSSI
Glass beads 15,694 Ibs Treated ° Waste Control
: T Specialist
PCB light ballast 207Ibs. Disposed -Clean Harbors
Liquid permanganate solutions 1262 1bs. Treated and disposed Spring Grove
PCB and radioactively : L .
contaminated sludge 23,767 1bs. Disposed Envu’ocaré
Radigactive low-level waste 1,148213 Ibs. Disposed 'Envirocare
ebris . .
-Aluminum cans 742 Tbs “Recycled” .Star,'lnc'a .
Office paper 30,620Tbs Recycled Rumpke
Lamps 2,657 lbs Recycled Onyx
Batteries 12,648 lbs Recycled Onyx
Toner cartridges 136 Ibs Recycled C‘"‘m.“gge Return
- enter
Cardboard 9120 Ibs Recycled Star, Inc.




The DOE PORTS Waste Minimization and. Pollution Prevention Program continues activities to
achieve the waste minimization objectives. Typical projects include the following:

maintaining a comprehensive waste tracking and reporting system;

evaluating DOE PORTS processes and activities to identify waste minimization opportumtlcs
“maintaining an effective DOE PORTS waste minimization training program;

maintaining a waste minimization and pollution prevention awareness promotional campaign; and

providing a waste minimization and pollution prevention information exchange network.

" The Pollution Prevention Awareness Program consists of (1) pollution prevention awarei{ess through
newsletters, bulletins, and memoranda; (2) information exchange; and (3) training. Another recognized
pollution prevention measure is the Portsmouth Spill Prevention, Control, and Countermeasures Plan,

Highlights of the Waste Minimization and Pollution Prevention Program in 2003 mclude the
following:

»  recycled more than 55,000 Ibs of sanitary waste including office paper, toner cartridges, corrugated
. cardboard, aluminum cans, lamps, and batteries; and

+  maintained 100% procurement of post-consumer recycled office paper and significantly increased
the purchase of other products containing recycled material.

Activities planned for 2004 include re-instituting an internal pollution prevention committee that
includes all contractor and subcontractor divisions, enhancing support of the Pollution Prevention
Program through additional funding, and performing the necessary assessments to- fully implement a
Pollution Prevention Program that crosses all department and subcontractor boundaries.

3.5 ENVIRONMENTAL TRAINING PROGRAM

DOE PORTS provides environmental training to increase employee awareness of environmental
activities and to enhance the knowledge and qualifications of personnel performing tasks associated with
environmental assessment, planning, and restoration. The program includes on- and off-site classroom
instruction, on-the-job training, seminars, and specialized workshops and courses. Environmental
training conducted or prepared by DOE PORTS includes hazardous waste training required by RCRA and
numerous Occupational Safety and Health Administration training requirements.

3.6 INFORMATION EXCHANGE PROGRAM

To improve and update its environmental monitoring and research programs, DOE PORTS
exchanges information within the site and with other DOE facilities and other sources of information.
DOE PORTS - representatives attend both DOE-sponsored and independent technical information
exchange workshops, such as the annual DOE Model Conference and other professional conferences.

3.7 PUBLIC AWARENESS PROGRAM

A comprehensive community relations and public participation program is in place at PORTS. The
purpose of the program is to foster a spirit of openness and credibility between PORTS officials and local
citizens, elected officials, business, media, and various segments of the public. The program also
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provides the public with opportunities to become involved in the decisions affecting environmental issues
at the plant. '

DOE PORTS opened a public Environmental Information Center in February 1993 to provide public
access to all documents used to make decisions on remedial actions being taken at the plant. The
Information Center is on the west side of the plant site in a modular unit outside the E-Vehicle portal.
The mailing address for the Information Center is U.S. DOE Environmental Information Center, P.O. Box
693, Piketon, Ohio 45661, and the email address is eic@bright.net. The street address is 3930 U.S. Route
23 South, Perimeter Road West, Piketon, Ohio 45661. Hours for the Information Center-are 9 am. to 12
p.m. Monday and Tuesday, 12 p.m. to 4 p.m. Wednesday and Thursday, or by appointment (740-289-
3317). Due to additional security measures in place at the plant post-September 11, 2001, members of the
publlc must call the Information Center in advance at the number listed above to be placed on the visitor
list prior to visiting the Information Center. Informatton can also be obtained from the DOE PORTS web
site at www., bechtel_]acobs .com/ports.shtml.

Semlannual public update meetings and public workshops on specific topics are also held to keep the
public informed and to receive their comments and questions. Penodlcally, fact sheets about major
projects are written for the public. The Portsmouth Environmental Bulletin is printed semiannually and
distributed to more than 4,000 recipients, including those on the community relations mailing list,-
neighbors within 2 miles of the plant, and plant employees and retirees. :

- Points of contact have been establishéd for the public to obtain information or direct questions
regarding the Environmental Management Program. The DOE Site Office may be contacted at 740-897-
5010. The Bechtel Jacobs Company Office of Public Affairs (740-897-2607) also provides information
on the program.
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4. ENVIRONMENTAL RADIOLO GICAL PRO GRAM RN = /

;«pf*

4.1 stMMARY

Envlronmental monitoring at PORTS mcludes alr, water, soil, sedlment,
vegetation, and crops) as well as measurement of both radiological and chemn
chapter discusses the radxologrcal component 'of: envuonmental monitoring prograrr
discusses the non-radiological parameters for the momtormg programs L

'Environmental monitoring programs are required by state and federal regulations, permit
requirements, and DOE Orders, but also are developed to reduce public concerns about plant operations. -
In 2003, environmental ‘monitoring information was collected by both DOE and USEC. Unlike other

. chapters of this report that focus on DOE actlvmes at PORTS thls chapter mcludes momtormg
information collected by USEC.: '

Environmental monitoring data collected at PORTS are used to assess potential impacts to himan . )
health and the environment from radionuclides released by PORTS operations. .. This impact, called a
dose, can be ‘caused by radionuclides released to air and/or water, ‘or radiation emanating directly from
buildings or other objects at PORTS. The U.S. EPA sets a 10 millirem (mrem)/year limit for the dose
from radionuclides released to the air, and the DOE sets a 100 mrem/year limit for the dos¢ from
radionuclides from all potential pathways. A person living in southern Ohio receives a dose of
approximately 300 mrem/year from natural sources of radiation. This chapter includes rad:ologrcal dose
calculations for the dose to the public from radionuclides released to the air and-surface water (the Scioto
River), from direct radiation, and from radionuclides detected in 2003 by environmental’ monitoring -
programs for sediment, soil, crops, biota (deer and fish), and dairy products (mllk) The maximum dose a
member of the public could receive from radiation released by PORTS in 2003 or detected by
environmental monitoring programs in 2003 is 1.87 mrem. Table 4.1 summarizes this dose information.

Table 4.1. Summary of potential doses to.the public from PORTS in 2003

: Source of dose Dose (mrem)
Airborne radionuclides ' 0.040
Radionuclides released to the Scioto River ~ 0.068
Direct radiation from depleted uranium cylinder storage yards ‘ -0.84
Radionuclides detected by environmental monitoring programs _ 0 92' .
[sediment, soil, crops, deer, fish, and milk] : , R R
Total : . : 187

42 INTRODUCTION

Environmental monitoring programs : at PORTS are.designed to detect the effects (if any) of PORTS
_ operations on human health and the environment. Multiple samples are collected throughout the year and
are analyzed for radlonuchdes that could be present from PORTS activities. The resuits of: these

monitoring programs are used to gauge the envrronmental impacts of PORTS operatxons and -to set
priorities for envrronmental 1mprovements : :

Environmental regulatlons permit reqmrements DOE Orders and pubhc concens are all conSIdered
in developmg environmental. monitoring .programs.  State -and federal regulatlons drive some .of the
monitoring conducted at DOE PORTS such as llmltatrons on dlscharges to air and water. DOE Orders
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5400.1, General Environmental Protection Program, and 5400.5, Radiation Protection of the Public and
the Environment, also address environmental monitoring requirements.

The DOE Environmental Monitoring Plan for the Portsmouth Gaseous Diffusion Plant describes the
environmental monitoring programs for DOE PORTS. Specific radionuclides monitored at PORTS are
selected based on the materials handled at PORTS and on historic momtormg data. For example, samples
are analyzed for total uranium and isotopic uranium because of the uranium enrichment process. Samples
are analyzed for transuranic radionuclides (americium-241, neptunium-237, plutonium-238, - and .
plutomum—239/240) and “technetium-99 because these radionuclides are produced durmg the : fission

process in nuclear reactors and were introduced to PORTS via the use of recycled uramum during the
Cold War.

" ‘Environmental monitoring data are collected by both DOE and USEC. Because USEC data are
important in developing a complete picture of environmental monitoring at PORTS, these data are
included in this report.’ This chapter provides information on the USEC NPDES monitoring. prbgram

USEC information is provided for informational purposes' only; DOE cannot certify the accuracy “of
USEC data.

1

Data from the following environmental monitoring programs are included in this chapter:

Airborne discharges,
Ambient air, -

Radiation,

Discharges to surface water,
Surface water,

Sediment,

Soil,

Vegetation, and

* Biota.

DOE also conducts an extensive groundwater monitoring program at PORTS. Chapter 6 provides

information on the groundwater monitoring program, associated surface water monitoring, and water
supply monitoring.

As discussed in this chapter, dose is a measure of the potential biological damage that could be
caused by exposure to and subsequent absorption of radiation to the body. Because there are many
natural sources of radiation, a person living in the Portsmouth area receives a dose of approximately 300

mrem/year from sources of natural radiation. Appendix A provides additional information on radiation
and dose.

Releases of radionuclides such as technetium-99 from PORTS activities can cause a dose to a
member of the public in addition to the dose received from natural sources of radiation. PORTS activities
that release radionuclides are regulated by the U.S. EPA and DOE. Airborne releases of radionuclides
from DOE facilities are regulated by the U.S. EPA under the Clean Air Act and the National Emission
Standards for Hazardous Air Pollutants. ‘These regulations sct an annual dose limit of 10 mrem/year to
any member of the public as a result of airborne radiological releases. Airborne radionuclide discharges

may also be regulated, along with all other atmospheric pollutants, under the State of Ohio Permit to
Operate requirements for sources of air emissions.

-~ DOE also regulates radionuclide emissions to all environmeri(al media through DOE Orders 5400.1,
General Environmental Protection Program, and 5400.5, Radiation Protection of the Public and the
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Environment. DOE Order 5400.5 sets.an annual dose limit of 100 mrem/year to any mémber of the-
public from all radionuclide releases from a facrhty, unlike .the ‘National Emrssron\Standards for
Hazardous Air Pollutants which apply to only alrbome radxologlcal releases

Small quantxtles of radronuchdes were released to the environment ﬁ'om DOE PORTS operatlons :
during 2003. .This chapter describes the methods used to estimate the potential doses that could result
from radionuclides released from PORTS operations. In:addition, this.chapter assesses the potential
doses that could result from radionuclides hxstorrcally released by PORTS and detected in 2003 by
environmental monitoring programs. : :

43 RADIOLOGICAL EMISSIONS AND DOSES
Exposure to radloactlve materlals can occur ﬁ'om releases to the atmosphere surface water or
groundwater and from exposure to direct external irradiation emanating from buildings or other objects.

For 2003, doses are .estimated for .exposure to atmospheno releases,’ dtrect radlatxon, and releases to
surface water (the Scioto River). o

Doses are also estimated for exposure to radionuclides from PORTS operatlons that were detected in
2003 as part of the DOE PORTS environmental monitoring programs. 'Analytical data’ from the
environmental monitoring programs are assessed to determine whether radionuclides were detected at
locations accessible to the public. If radioniiclides were detected at locations accessible to"the public, a
dose assessment is usually completed based on the monitoring data. In 2003, doses are estimated for
exposure to radionuclides detected by the monitoring programs for sediment, soil, crops, deer, fish, and
milk. Exposure to radionuclides detected in groundwater at PORTS is not included because contammated
groundwater at PORTS is contained on site and is not a source of drmng water

In addition, DOE Order 5400.5 sets an absorbed -dose rate of 1 rad per day to native aquatic

organisms. This chapter discusses the dose calculations completed to demonstrate compliance with this -
requirement. :

DOE PORTS workers and visitors who may . be exposed to radiation are also momtored These
results are also provided in this chapter.

4.3.1 Dase Terminology

. Most consequences associated ' with radionuclides rele_ased to the environment are caused by
interactions between human tissue and various types of radiation ‘emitted by the radionuclides:  These
interactions involve the transfer of energy from radiation to tissue, possibly resulting in ttssue ‘damage.
Radiation may come from radionuclides outside the body (in or on environmental media or objects) or
from radionuclides deposited inside the body (by inbalation, ingestion, and, in a few cases, absorption
through the skin). Exposures to radiation from radionuclides outside the body are called external
exposures, and exposures to radiation from radionuclides inside the body are called internal exposures.
This distinction is important because external exposure occurs only as long as a person is near the
external radionuclide; simply leaving the area of the source will stop the exposure Intemal exposure
continues as long as the radionuclide remains: ms:de the body

The three natural uranium 1sotopes (uramum-234 uramum—235 and uranium-23 8) and technettum—
99 are the most commonly .detected radionuclides in environmental ‘media -samples - collected around

. PORTS Other radioactive isotopes are also part of the dose recelved from PORTS operatlons
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_ A number of specialized. measurement units have been defined for characterizing exposures to
ionizing radiation. Because the damage associated with exposure to radiation results primarily from the
deposition of radiant energy in tissue, the units are defined in terms of the amount of radiant energy

absorbed by human (or animal) tissue and in terms of the biological consequences of the absorbed energy.’

“These units include the following:

. Absorbed dose — a physical quantity that defines the amount of incident radiant energy absorbed per
unit mass of an irradiated material; its unit of measure is the rad. The absorbed dose depends on the
type and energy of the incident radiation and on the atomic number of the absorbing material. -

»  Dose equivalent — a quantity that expresses the blologlcal effectiveness of an absorbed dose in a
specified human organ or tissue; its unit of measure is the rem. The dose equivalent is numerically

equal to the absorbed dose multiplied by modlfymg factors that relate the absorbed dose to blo]oglcal
effects.

e Effective dose equivalent - a weighted sum of dose equivalents to specxf ied organs that can be used

to estimate health-effect risk to exposed persons. In this report, the term “effective dose equxvalent”
is often shortened to “dose.”

e Collective dose equivalent — the sum of committed (effective) dose equivalents to all individuals in
an exposed population. The unit of measure is the _person-rem. The collectlvc dose is also
frequently called the “population dose.”

4.3.2 Airborne Emissions

Airborne discharges of radionuclides from PORTS are regulated urider the Clean Air Act National
Emission Standards for Hazardous Air Pollutants. Releases of radionuclides are used to calculate a dose
to members of the public. Section 4.3.3 discusses the results of this dose calculation.

USEC is responsible for most of the sources that emit radionuclides, although the uranium
. enrichment process is not operating. USEC emissions currently result from reprocessing of uranium
hexafluoride feedstock and equipment decontamination. In 2003, USEC reported emissions of 0.0865
curie (a measure of radioactivity) from its radionuclide emission sources.

DOE PORTS is responsible for five radiological emission sources. The X-326 L-cage and X-744G
Glove Boxes are used to repackage wastes or other materials that contain radionuclides. The glove boxes
were not used in 2003. The X-622, X-623, and X-624 Groundwater Treatment Facilities treat
groundwater contaminated with radionuclides. Emissions from the groundwater treatment facilities are
based on the maximum concentrations of radionuclides emitted from the facilities during emissions

testing and the number of hours each facility operated during the year Emissions for 2003 were
calculated to be 0. 00016 curie.

4.3.3 Dose Calculation Based on Airborne Emissions

A dose calculation for atmospheric, or airbomne, radionuclides is required by the U.S. EPA under the
program called the National Emission Standards for Hazardous Air Pollutants. The effect of

" radionuclides released to the atmosphere by DOE PORTS during 2003 was characterized by calculating
effective dose equivalents to the maximally exposed person (the individual who resides at the most
exposed point near the plant) and to the entire populatlon (approximately 600,000 residents) within 50
miles of the plant. Dose calculations were made using a computer program called CAP88 (Beres 1990),
which was developed under sponsorship of the U.S. EPA for use in demonstrating compliance with the
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National Emission Standards for Hazardous Air Pollutants for radronuchdes ‘The program uses models to
calculate concentrations of radionuclides in the air and on the ground and in foodstuffs (e.g., vegetables,
meat, and milk) and subsequent intakes by individuals. The program also uses meteorological data

collected at PORTS such as wmd dtrectron, wmd speed atmospherlc stability, rainfall, and average alr
temperature S A :

Radlonuchde emissions were modeled for the three DOE PORTS groundwater treatment facrhtles
identified in Sect. 4.3.2. The dose calculations assumed that each person remained unprotected, resided-at
- home (actually outside the house) during the entire year, and obtained food according to the rural pattern
defined in the National Emission Standards for Hazardous Air Pollutants background documents., This
pattern specifies that 70% of the vegetables:and produce 44% ‘of the meat, and 40% of the milk
-consumed by each person are produced in the local area (e.g., in'a home garden). The remaining ‘portion
of each food is assumed to be produced wrthm 50° mlles of DOE PORTS. These assumptlons most likely
result in an overestimate of the dose recexved b "'-'member of the public, since it-is unlikely that a person
spends the entire year outsrde at home and ¢ consumes food from the local area as described above.

~ The maximum: potentral dose to an off-site mdmdual from radlologlcal releases from DOE air
emission sources at PORTS in 2003 was 0.0066' mrem/year USEC also completes the-dose calculations
described above for the air emission sources leased to USEC (e.g., the uranium enrichment facilities and
other sources). The combined dose from USEC and DOE sources is 0.040 mrem/year, well below the 10-
mrem/year_limit applicable to PORTS ‘and the approxrmate 300-mrem/year dose that the average
individual in the United States receives from natural sources of radratron

The collective dose'equwalent (or populatlon dose) Ato,_the entrrepopulation within 50 miles of
PORTS was 0.2 person-rem/year, based on USEC calculations of 0.18 “person-rem/year from USEC"
sources and 0.019 person-rem/year from DOE sources. The population dose to the nearest community,
Piketon, was calculated to be 0.022 person-reni/year, based .on USEC calculations of 0.018 person-
rem/year from USEC sources and 0.004 person-rem/year from DOE sources.

4.3.4 Dose Calculation Based on Ambient Air Mbixit’oring

DOE collects samples from 15 ambient air monitoring stations (see Fig. 4.1) and analyzes them for
the radionuclides that could be present in ambient air due to PORTS activities. These radionuclides are
isotopic uranium (uranium-233/234, uranium-235, uranium-236,.and uranium-238), technetium-99, and
selected transuranic radionuclides (americium-241, neptunium-237, plutonium-238, and plutonium-
239/240). The ambient air monitoring stations measure radionuclides released from the DOE and USEC
point sources (the sources described in Sect. 4.3.2), fugitive air emissions (emlssron that are not

“associated with a specific release pomt such as a stack), and bacl\ground concentrations of radionuclides
(radionuclides that occur naturally in the environment and are not associated with PORTS opemtrons)

The CAP88 model generates a dose conversion factor that was used to calculate a dose for a given
concentration of each radionuclide in air. The following assumptions were made to calculate the dose at-
each station: (1) the highest concentration of each radionuclide detected in 2003 was assumed to be

present for the entire year; or (2) if a radionuclide was not detected, the radronuchde was assumed to’ be
present at half the detection limit for the analytlcal method
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Fig. 4.1. DOE ambient air and gamma radiation monitoring locations.
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The dose associated with each radionuclide at each ambient air monitoring station was added to
obtain the gross dose for each station. The net dose for each station was obtained by subtracting the dose
measured at the background station (A37). The net dose ranged from zero (at stations with a gross dose

less than the background station) to 0.0014 mrem/year at station A41, which is northeast of PORTS at
Zahns Corner.

The hlghest net dose measured at the amblcnt air momtormg stations is 3.5% of the dose calculated
from the combined DOE and USEC point source emissions.(0.040 mrem/year) )

4.3.5 Discharges of Radionuclides from NPDES Outfalls

4.3.5.1 DOE outfalls

‘DOE PORTS has eight discharge points, or outfalls, through which water is discharged from the site
(see Fig. 4.2). Three outfalls discharge directly to surface water, four discharge to, the USEC X-6619
Sewage Treatment Plant (USEC NPDES Outfall 003), and .one discharges to the X-2230M Holding Pond
(DOE Outfall 012). Outfalls' 612 and 613 were added in December 2002 when the new NPDES permit
for DOE PORTS became effective (see Chap. 2, Sect. 2.3.4.1); however, Outfall 612 is currently inactive
because the X-625 Groundwater Treatment Facility was placed on stand-by with the approval of Ohro
EPA inJuly 2003. A brief descrrptlon of each DOE outfa]l at PORTS follows.

DOE NPDES Outfall 012 0(' 2230M HoIdmg Pond) The X-223 OM Holding Pond accumulates
treated water from DOE NPDES Outfall 612-and" precrprtatron unoff, non-contact cooling water, and’
steam condensate from the southern portion of the PORTS réservation. - The pond prov:des an area where
solids can settle, chlorine can dissipate, and oil can be separated from the water prior to its release to an
unnamed stream that flows to the Scioto Rrver A

DOE NPDES Ougfall 013 (X-2230N Holdmg Pond) The X—2230N Holding Pond accumulates
precipitation runoff, non-contact cooling water, and steam’ condensate from the southwestern portion of
the PORTS reservation. The pond provides an area wherc solids can settle, chlorine can dissipate, and oil
can be separated from the water prior to its release to the West Ditch, which flows to the Scroto Rlver

DOE NPDES.Outfall 015 (X-624 Groundwater Treatment Facility) — This facility removes volatile
organic compounds from contaminated groundwater-originating from the X-701B plume interceptor
trenches. These groundwater interceptor trenches were constructed to'control the mrgratron of volatile
organic compound-contaminated groundwater toward Little Beaver Creek. Treated water is released to a

ditch that flows to Little Beaver Creek.

————— . . o hel

DOE NPDES Outfall 608 (X-622 Groundwater T reatment F aczlxty) Thxs facility removes volatile
organic compounds from contaminated groundwater originating from 'sife remediation activities in the
southern portion of the site, which is Quadrant I in the RCRA Corrective Action Program (see Chap. 3,

“Sect. 3.2). Treated water is discharged to the sanitary sewer and then through USEC NPDES Outfall 003.

DOE NPDES Outfall 610 (X-623 Groundwater Treatment Facility) — This facility removes volatile
organic compounds from contaminated groundwater originating from site remediation activities in the
X-701B Holdmg Pond area in Quadrant II and from-miscellaneous well development and purge waters.
Treated water is discharged to the sanitary sewer and then through USEC NPDES Outfall 003.
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DOE NPDES Outfall 611 (X-622T Groundwater Treatment Faczltty) —This facﬂlty removes volatile
organic compounds from groundwater collecting in sumps located in the -basements of the X-705 and

X-700 buildings, which are part of Quadrant II. Treated water is dlscharged to the samtary sewer and.
then through USEC NPDES Outfa]l 003.

DOE NPDES Outfall 612 (X-625 Groundwater T reatment Fac:lzty) ‘This facxlrty removes volatlle_
organic compounds from groundwater collected by the horizontal well in the western portion of the’
X-749/X-120 groundwatér plume. Treated water is -discharged to:the X:2230M ‘Holding Pond that
discharges through DOE NPDES Outfall 012. On July 9, 2003, the X-625 Groundwater Treatment
Facility was placed on stand-by with approval from Ohlo EPA ‘ '

DOE NPDES Outfall 613 (X-6002 Particulate Separator) Thts uinit removes suspended solids from
water used in the X-6002 Recirculating ‘Hot Water Plant,” which provides heat to DOE burldmgs at
PORTS Treated water is drscharged to the samtary sewer and then through USEC NPDES Outfall 003. '

'DOE momtors its NPDES outfalls, wrth the exceptron of Outfall 613 for radlologlcal dlscharges by
collecting water samples and analyzing the samples for total ufanium, ‘uranium 1sotopes (uranium-
233/234, uranium-235, uranium-236, and uranium-238),technetium-99, and transuranic radionuclides
(americium-241, neptumum-237 plutonium-238, and plutonium-239/240). Outfall 613 is not monitored

for radionuclides because there is no source for radlologrcal contamination of the water dlscharged from
Outfall 613.

Drscharges of radronuchdes in hqurds through DOE NPDES outfalls have no srgmf' cant 1mpact ‘on
public health and the environment. Uranium discharges in 2003 from external DOE NPDES outfalls
(Outfalls 012, 013, and 015) were esti_mated at-4.3 kilograms. Total'_radioactivity released from the
external outfalls was 0.0049 curie of uranium isotopes and 0.00004 curie of technetium-99. These values
were calculated using monthly monitoring data from the DOE NPDES outfalls." Analytrcal results below
the detection limit were assigned a value of zero in the calculations to determme the quantltxes of uramum
and radiation discharged through the DOE NPDES outfa]ls

Neptumum-237 was detected at 0.04637 picocurie per hter (pCl/L) in the sample collected from
DOE Outfall 015 in the fourth quarter of 2003. Neptunium-237 was not detected at Outfall 015 in the
other three quarterly samples collected in 2003. -Americium-241, pluton1um-238 and plutonium-239/240
were not detected in samples collected from any of the DOE outfalls in 2003.

43.52 USEC outfalls

'USEC is responsible for 11 NPDES outfalls through whlch water is discharged from the site (see
Fig. 4.2). Eight outfalls discharge directly to surface water, and three discharge to another USEC NPDES
outfall before leaving the site. A bnef descrrptlon of each USEC NPDES outfall follows

USEC NPDES Outfall 001 (X-230J7 East Holding Pond) — The X-230J7 East Holding Pond receives
non-contact cooling water, steam condensate, foundation dramage, storm runoff, hydro-testmg water from
cylinders, and sanitary water for eyewash/shower station testing and flushing. The pond provides an area
where materials suspended in the ‘influent can settle, chlorine can dissipate, and oil can be diverted and
contained. Water from this holding pond-is dtscharged to a ditch that flows to Little Beaver Creek

USEC NPDES Outfall 002 (X-230K South Holding Pond) — The X-230K South Holding Pond
receives non-contact cooling water, steam condensate, foundation drainage, treated coal pile runoff, storm
runoff, fire-fighting training and fire suppression system watef, and sanitary water for eyewash/shower'
station testing and flushing. The pond prowdes an area where materials suspended in the influent can
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settle, chlorine can dissipate, oil can be contained, and pH can be adjusted. Water from this holding pond
is discharged to Big Run Creek.

USEC NPDES Outfall 003 (X-6619 Sewage Treatment Plant) — The X-6619 Sewage Treatment Plant
treats PORTS sewage as well as water discharged from DOE groundwater treatment facilities, the X~700
Biodenitrification Facility, the X-705 Decontamination Microfiltration System, and miscellaneous waste
streams. The X-6619 Sewage Treatment Plant uses screening, -aeration,- clarification, and filtering
followed by chlorination to treat wastewater prior to release to the Scioto Rlver :

USEC NPDES Outfall 004 (CooImg Tower Blowdown) — This outfall was. relocated in 2000 to the
junction of Pike Avenue and 15™ Avenue at PORTS. It monitors blowdown water from various coolmg
towers on site prior to discharge to the Scioto River.

USEC NPDES OutfaII 005 X-61 IB Lime Sludge Lagoon) — The X-611B Lime- Sludge Lagoon is

used to settle lime sludge used in a water-softenmg process. The X-611B also receives rainwater runoff.

When the gaseous diffusion. process was in operation, water from this facility was recycled for cooling,’

and the lagoon discharged to Little Beaver Creek only during penods of excessive rainfall. Currently the
lagoon discharges continuously to Little Beaver Creek.

USEC NPDES Outfall 009 (X-230L North Holding Pond) — The X-230L North  Holding Pond
receives non-contact cooling water, steam condensate, storm runoff, fire suppression system water, and
~ sanitary water for eyewash/shower station ‘testing and flushing. The pond provides an area where
materials suspended in the influent can settle, chlorine can dissipate, and oil can be contained. Water
from this holding pond is discharged to an unnamed stream that flows to Little Beaver Creek.

USEC NPDES Outfall 010 (X-230J5 Northwest Holding Pond) — The X-230J5 Northwest Holding
Pond receives non-contact cooling water, steam condensate, storm runoff, fire-fighting training and fire
suppression system water, and sanitary water for cyewash/shower station testing and flushing. The pond
provides an area where materials suspended in the influent can settle, chlorine can dissipate, and oil can

be diverted and contained. Water from this holding pond is discharged to the West Ditch, which flows to
the Scioto River. _

USEC NPDES Outfall 011 (X-230J6 Northeast Holding Pond) — The X-230J6 Northeast- Holding
Pond receives non-contact cooling water, steam condensate, storm runoff, fire suppression system water,
and sanitary water for eyewash/shower station testing and flushing. The pond provides an area where
materials suspended in the influent can settle, chlorine can dissipate, and oil can be diverted and

contained. Water from this holding pond is discharged to an unnamed stream that flows to Little Beaver
Creek.

USEC NPDES Outfall 602 (X-621 Coal Pile Runoff Treatment Facility) — The- X-621 Coal Pile
Runoff Treatment Facility treats storm water runoff from the coal pile at the X-600 Steam Plant. The
treated water is discharged to the X-230K South Holding Pond (USEC NPDES Outfall 002).

USEC NPDES Outfall 604 (X-700 Biodenitrification Facility) — The X-700 Biodenitrification
Facility receives solutions from plant operations that are high in nitrate. At the X-700, these solutions are

diluted and treated biologically using bacteria prior to being discharged to the X-6619 Sewage Treatment
Plant (USEC NPDES Outfall 003).

USEC NPDES Outfall 605 (X-705 Decontamination Microfiltration System) — The X-705
Decontamination Microfiltration System treats process wastewater using microfiltration and pressure
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filtration technology. The treated water is discharged- to the X-6619 Sewage Treatment Plant (USEC
NPDES Outfall 003). '

The USEC NPDES Permit also 1dent1ﬁes four- addxtlona‘l monrtormg pomts that are not dlscharge
points -as_describéd in ‘the previous paragraphs. USEC NPDES Station-Number 801 'is a background
monitoring location on the Scioto River upstream from USEC NPDES Outfalls 003 and 004.- USEC
NPDES Station Number 901 is a monitoring location on the Scioto River downstream from Outfalls 003
and 004 and located in the discharge plume from these two outfalls. USEC NPDES Station Number 902
is a monitoring location on Little Beaver Creek downstream from USEC NPDES Outfall 001, and USEC

NPDES Station Number 903 is a momtormg locatlon on Blg Run Creck downshearn from USEC NPDES
Outfall 002 -

Data collected by USEC and provnded to DOE showed that USEC re]eased 21 kllograms of i uramum
through its external NPDES outfalls (Outfalls 001 through 011) in 2003: Total radloactxvxty released was
0.0296 curie of uranium and 0.0335 curie of technetium-99. Transuranic radionuclides (americium-241,
neptunium-237, plutonium-238, and plutonium-239/240) were_ not detected in any of the samples
collected from USEC NPDES outfalis in 2003 :

4.3.6 Dose Calculation for Releases to Surface Watcr

Radlonuchdes are measured at the DOE and USEC NPDES external outfalls (three DOE outfa]ls and
elght USEC outfalls). Water from these extérnal outfalls is either directly discharged to the Scioto River
or eventually flows into the Scioto River from the Little Beaver Creek, Big Run Creek, or unnamed
tributaries to these water bodies. A hypothetical dose to a member of the public was calculated using the
measured radlologlcal discharges and the average annua] ﬂow rate of the Scioto River.

Total uranium mass (in ug/L) and actmty (in an/L) for americium-241, neptunium-237, plutonium-
238, plutonium-239/240, and technetium-99 were ‘measured in the water discharged from the DOE or
USEC outfalls. As a conservative measure, radionuclides that were not detected were assumed to be
present at the detection limit. Total uranium was assumed to be 5.2% uranium-235, 94% uranium-238,
and 0.8% uranium-234 based on the highest enrichment of uranium produced by PORTS in recent years
which is used in commercial nuclear power reactors. The maximum individual dose was calculated using
the above-mentioned measured radionuclide discharges from the plant outfalls and the average annual
flow rate of the Scioto River. All dlscharge radioactivity levels were expressed in total activity per year
(Cr/year) and used along with the average river flow to calcu]ate radioactivity per volume.

The dose calculations were derived from the procedures developed for a sumlar DOE facility:
LADTAPXL: An Improved Electronic Spreadsheet Version of LADTAP I (Hamby 1991). Environmental
pathways considered - were ingestion of water, ingestion of fish, swimming, boating, and shoreline
activities. The calculations assume that a person eats 21 kilograms (46 1bs) of fish caught in the Scioto
River, drinks 730 liters (190 gal) of river water, swims for 27 hours, boats for 105 hours, and occupies the
shoreline for 69 hours durmg the year. Based on the calculations across all isotopes found in the outfalls,
this ‘individual could receive an annual dose of about 0.068 mrem. This is a very conservatlve exposure
scenario because the Scioto River is not used for drinking water downstream' of PORTS '(89% of the
hypothetical dose from llquld effluents is from drinking water) and it is unlikely that a person would eat

46 1bs of fish from the river (9% of the hypothetlcal dose) -This dose is srmllar to the dose calculated in
2002 (0.053 mrem). :
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4.3.7 Radiological Dose Calculation for Direct Radiation

The DOE PORTS Radiological Protection Organization monitors direct radiation levels in active
DOE PORTS facilities on a continual basis. This radiation monitoring assists in determining the radiation
levels that workers are exposed to and in identifying changes in radiation levels.. These measurements
provide (1) information for worker protection, (2) a means to trend radiological exposure data for

specified facilities, and (3) a means to estimate potential public exposure to radlatxon from DOE PORTS
activities. . :

_Due to increased security at PORTS following September 11, 2001, the general public no longer has
uncontrolled access to the facility. However, certain members of the public, such as delivery people,
allowed to drive on Perimeter Road around the facility. Perimeter Road passes close to the edge of the
cylinder yards, which emit radiation from depleted uranium cylinders stored in these areas. Therefore,
data from direct radiation monitoring at the cylinder yards are used to assess potentlal exposure to the
members of the public that drive on Perimeter Road. :

In 2003, the average effective dose equivalent r'ecorded at the cylinder yards niear Perimeter Road -
was 848 mrem/year, based on exposure to ionizing radiation for an entire year (i.e., 24 hours/day, 7 -
days/week, 52 weeks/year - 8,736 hours/year). The radiological exposure to members of the general
public is estimated as the time that a person drives on Perimeter Road past the cylinder yards, which is

conservatively estimated at 8.7 hours per year (1 minute. per trip, 2 trips per day, 5 work-days per week,
and 52 weeks per year). :

Based on these assumptxons, exposure to a member of the public from radiation from the cylmder
yards is approximately 0.84 mrem/year. The average yearly dose to a person in the United States is
approximately 366 mrem: 300- mrem from natural radiation sources and 66 mrem from manmade
radiation sources (see Appendix A). The potential estimated dose from the cylinder yards to a member of

the public is approximately 0.2 percent of the average yearly radiation exposure for a person in the United
States.

4.3.8 Radiological Dose Results for DOE PORTS Workers and Visitors

The Radiation Exposure Information Reporting System report is an electronic file created annually to
comply with DOE Order 231.1. This report contains exposure results for all monitored individuals at
DOE PORTS, including visitors, with a positive exposure during the previous calendar year. The 2003

Radiation Exposure Information Reporting System report indicated that there were no visitors with a
positive exposure.

The average occupational total effective dose in 2003 for all monitored employees working on the
DOE programs at PORTS was 1.1 mrem per person per year compared with 1.57 mrem per person per
" year in 2002. This dose includes 10 cylinder yard workers, who received an average occupational total
effective dose of 29 mrem per person per year, and all other monitored workers, who received an average
occupational total effective dose of 0.6 mrem per person per year. These doses are consistent with the .
occupational doses received by workers in 2002 (47 mrem per person per year for cylinder yard workers
and 0.64 mrem per person per year for all other workers). No administrative or regulatory dose guidelines
were exceeded in 2003. The highest occupational dose received by an individual in' 2003 was 63 mrem,
which is less than the 500 mrem per person per year administrative limit and the 5,000 mrem per person
per year occupational exposure limit set by federal regulations.
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4.3.9 Radiological Dose Calculations for Environmental Monitoring Data

Environmental monitoring at PORTS includes collecting -samples at -off-site locations around the
PORTS reservation and analyzing-the samples for radionuclides that-could be’present due to, ‘PORTS
opcratlons Samples -are analyzed for uranium, uranium -isotopes, technetium-99,- and/or’ se]ected
transuranics (americium-241; neptunium-237, plutomum-238 and p]utomum-239/240) Uranitim occurs
naturally in the environment; therefore, detections of uranium cannot necessarily be attributed to PORTS
operations. Detections of technetium-99 and transuranics most likely result from activities at PORTS. .

DOE sets a limit of 100 mrem/year for a potential dose to a member of the pub]ic via éxposure to all

radionuclide releases from a DOE facility. To ensure that PORTS meets this standard, dose calculations
" may be completed.for detections of radionuclides in environmental media [residential - drmkmg water
(well water), sediment, soil, and ‘vegetation] and biota (deer, fish, crops, and dalry products) at ‘off-site
sampling locations. Detections of radionuclides on-the. DOE reservatlon are not uscd to assess risk
because the public does not have access to the facility.

In 2003, dose calculations were completed for public exposure to radionticlidés detected in sediment,

soil, crops, deer, fish, and milk. Radionuclides were not detected in vegetatlon at-off-site sampling

"locations. Chapter 6, Sect. 6.4.13, provides addmonal information concemmg detectrons of radxonuchdes
in residential drinking water. .

The followmg sectlons provxdc brief descnptlons of the dose calculations for -each momtormg
‘program. - Methodologies used to complete each risk calculation are based on information’developed and
approved by U.S. EPA including the Exposure. Factors Handbook (U. S. EPA 1997) and Internal Dose
Conversion Factors for Calculation of Dose to the Public (DOE 1988) ‘Table 4.2 summarizes the results

of each dose calculation. :

Table 4.2. Summary of potential doses to the public
from radionuclides detected by PORTS
‘environmental monitoring.

programs in 2003
Source of dose Dose (mrem/year)
Sediment 0.063
Soil 0.067
Crops’ 0.002
Deer 0.014.
- Fish -~ 0.018
Milk - ... 036

Total .. . e 7092 .
4.3.9.1 Dose calculation for sediment

The dose calculation for sediment is based on the detection of 5.455 picocuries per gram (pCi/g) of
uranium-233/234, 0.2199 pCi/g of uranium-235, 0.03554 pCi/g of uranium-236, and 1.583 pC1/g of
uranium-238 in the sédiment sample collected in 2003 from monitoring location RM-7, an” off-site
-sampling location on Little Beaver Creek just ‘before it flows into- Big Beaver Creek. Based on exposure.
factors from U.S. EPA’s Exposure Factors Handbook (U.S. EPA 1997), the dose that could be received
by an individual from sediment contaminated at these levels is 0.063 mrem/year. Section 4.6.5 provides
additional . information on the sedxment momtormg program as well as a map of sedlment samplmg
locatrons ‘ .
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4.3.9.2 Dose calculation for sml

The dose calculation for soil is based on the detection of 0.02073 pCl/g of plutomum-239/240
0.7177 pCilg of uranium-233/234; 0,04572 pCl/g of uranium-235, and 0.7499 pCi/g of uranium-238 at .
the DOE PORTS ambient air samplmg station in Piketon (A6). Based on exposure: factors from U.S.
EPA’s Exposure Factors Handbook.(U.S. EPA 1997), the dose that could be received by an:individual
from soil contaminated at these levels is 0.067 mrem/year. Section 4.6.7 provides additional mformatmn
on the soil monitoring program as well as a map of soil monitoring Iocatlons

4.3.9.3 Dose calculation for crops o

The dose calculation for crops is based-on the detection of ufanium-;'7.35 at 0.03677 f)Cf/g' in a
cucumber collected at off-site location #1. Based on exposure factors from U.S. EPA’s Exposure Factors
Handbook (U.S. EPA 1997), the dose that could be received by a person consuming these crops is 0.002
mrem/year. Section 4.6.9.3 provides additional information on this monitoring program.

4.3.9.4 Dose calculation for deer and fish

. The dose calculatlon for consumptlon of deer is based on the detection of uranium-238 (0. 03797
pCi/g) in the deer liver collected from a deer killed by a vehicle collision at PORTS in April 2003. “This
dose calculation assumes that the deer sampled is representative of the population of deer on the PORTS
reservation and that deer on the PORTS resetvation could move off site during the hunting season and be
‘killed by hunters. The calculation also assumes that the hunter might eat the deer liver (radionuclides
were not detected in the muscle sample collected from this deer). If the hunter ate the deer liver, the

hunter would receive a dose of 0.014 mrem. Section 4.6.9.1 provides additional information on' this
monitoring program. :

The dose calculation for. fish is based on the detection of 0.03499 pCi/g of uranium-238 in a white
bass caught in the Scioto River downstream from PORTS at surface water sampling location RW-1.
Based on exposure factors from U.S. EPA’s Exposure Factors Handbook (U.S. EPA 1997), the dose that
could be received by an individual from fish contaminated at this level is 0.018 mrem/year. Section
4.6.9.2 provides additional information on this monitoring program.

4.3.9.5 Dose calculation for milk

The dose calculation for consumption of milk is based on the detection of uranium-233/234 at 0.05
pCi/milliliter (ml) in a sample of locally produced milk collected in November 2003. Based on exposure
factors from U.S. EPA’s Exposure Factors Handbook (U.S. EPA 1997), the dose that could be received
by a person consuming milk throughout the year that contains uranium-233/234 at this concentration is
0.76 mrem/year. Section 4.6.9.4 provides additional information on this monitoring program.

4.4 PROTECTION OF BIOTA

. DOE Order 5400.5 sets an absorbed dose rate of 1 rad/day to native aquatic organisms. Tﬁe DOE
Technical Standard 4 Graded Approach for Evaluating Radiation Doses to Aquatic and Terrestrial Biota
(DOE-STD-1153-2002) was used to demonstrate compliance with this limit.

Analytical data for radionuclides detected in sediment and water collected at approximately the same
location are used to assess compliance with the ! rad/day limit for aquatic organisms. Data used in the
evaluation are sediment sampling data collected at sampling location RW/RM-8 (an on-site surface water
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and sedrment sampling location where the North Holdmg Pond flows into Little Beaver* Creek, see Sects
4.6.4 and 4.6.5).

" The maximum values of transuramc radlonuclldes, technetlurn-99 and uranium lsotopes detected in
sediment or surface water samples collected from this location in 2003 were entered into the spreadsheet
that is part of DOE Technical Standard. The assessment indicates that the concentrations of radionuclides

detected in water and sediment at this location do not result in a dose of more than 1 rad/day to aquatrc
orgamsms R -

Although there are no formal DOE lxmlts for the dose rate to terrestrral blota, it is recommended that_
DOE sites meet international limits for terrestrial biota that are 1 rad/day for. terrestrlal plants and 0.1
rad/day for terrestrial animals. Analytical data for surface water and soil collectéd from or néar the North
Holding Pond (surface water sampling location NHP-SW01 and soil sampling location T7) were used- to
assess the dose recommendations for terrestrial plants and animals. This location was selected ‘because
concentrations of uranium detected in surface water from this pond are consistently among the highest
collected from surface water sampling locations, -and soil data are available for a location relatlvely close
to NHP-SWO01. -Section 4.6.7 provides more information about the soil sampling program and Chap. 6,
Sect 6.4.12, provides more information for the Integrated Groundwaler Momtormg Plan surface'water
momtormg program., : c : :

" Data for the hi ghest concentratxons of radxonuchdes detected at these locatlons in 2003 were entered
into the spreadsheet that is part of DOE’ Technical Standard. The assessment indicates that the
concentrations of radionuclides detected i in water and soxl at this locatlon do not result ina dose of more
than 1 rad/day to terrestrial biota (plants or ammals)

4.5 UNPLANNED RADIOLOGICAL RELEASES

No unplanned releases of radlonuclldes took place at DOE PORTS in 2003

-

4.6 ENVIRONMENTAL RADIOLOGICAL MONITORING

" 4.6.1 Ambient Air Monitoring

The ambient air momtonng statrons measure radronuclldes released from (1) DOE and USEC point
sources (the sources discussed in Sect.4.3.2), (2) fugitive air emissions (emissions from PORTS. that are
not associated with a stack or pipe such as remediation sites or normal building ventilation), and (3)
background concentrations of radionuclides (radionuclides that occur naturally, such as uranium). These
radionuclides are isotopic uranium (uranium-233/234, uranium-235, uranium-236, and uranium-238),
technetium-99, and selected transuranic radionuclides (americium-241, neptunium-237, plutomum-238
and plutonium-239/240).

In 2003, samples were collected from 15 ambient air momtormg statlons in-and around PORTS (see
Sect. 4.3.4, Fig. 4.1). A background ambient air momtormg station (A37) is located’ approxxmately 13
miles southwest of the plant. The analytlcal results from air samplmg stations. closer to the plant are
compared to these background measurements.

Uranium-233/234 and uranium-238 were detected in all of the ambient air samples collected in 2003.

Uranium-235 was detected in approximately half the samples collected during 2003. Uranium-236 was . .

detected in one sample collected at four stations (A3, A23, A24, and T7) and in four samples collected at
4-15



T R

station A36. Americium-241 and neptunium-237 were not detected in any of the ambient air samples
collected in 2003.: Plutonjum-238 was detected in one sample collected at station A9 and plutonium
239/240 was detected in one sample collected at station A10. Technetium-99 was detected once at five
stations (A9, Al2, A23, A4l and T7) and twice at station A36. - Detections of the transuranic

radionuclides, technetium-99, and uranium-236 were usually near the detection limit for the analytical
method.

" To confirm that air emissions from PORTS are wnthm regulatory reqmrements and are not harmful to

human health, the ambient air monitoring data were used to calculate a ddse to a hypothetxcal person -

. living at the monitoring station. The highest net dose calculation for the ambient air stations was at
~ station A41 in Zahns Corner (0.0014 mrem/year). This hypothetical dose is well below the:10 mrem/year
~ limit applicable to PORTS. Section 4.3.4 provides additional information about this dose calculation:

4.6.2 Radiation

Gamma radiation is measured by ‘DOE at 19 locations that include most of the ambient -air
monitoring locations (see Sect. 4.3.4, Fig. 4.1) and other locations within the plant (see Fig. 4.3).
Measuring devices are placed at the monitoring locations at the beginning of each quarter, remain at the
monitoring location throughout the quarter, and are removed from the monitoring location at the end of
the quarter and sent to the laboratory for processing. Gamma radiation is measured in roentgens, which is
a unit of measure equal to the amount of gamma and x-radiation required to produce ions resulting in a
certain measure of charge (0.000258 coulombs/kilogram in air under standard condmons)

Two locations detected elevated levels of gamma radlatxon in 2003: locatlon #874 which monitors
the X-745C Depleted Uranium Cylinder Storage Yard and location #933, which is west of the X-744G
building in the X-701B Holding Pond groundwater monitoring area. The average quarterly radiation
measured at each of the 17 locations excluding locations #874 and #933 ranged from 19 to 27

milliroentgen (mR, one-thousandth of a roentgen). The average quarterly radiation at location #874 was
137 mR and the average quarterly radiation at location #933 was 33 mR. .

The dose resulting from radiation emanating from the DOE cylmder storage yards is measured at
five locations around the northwest comer of the plant just inside Perimeter Road (see Fig. 4.3) by
measuring devices placed in the field similar to those used to detect gamma radiation.

A dose was not detected at monitoring locations #41 and #890 in any quarter in 2003. Doses were
detected at each of the other monitoring locations (#868, #874, and #882) in each quarter. The average
quarterly dose at each of these locations (excluding neutron radiation, which appears to be anomalous)
was 169 mrem at #868, 97.5 mrem at #874, and 130 mrem at #882.

4.6.3 Surface Water from DOE Cylinder Storage Yards

Ohio EPA requires monthly collection of surface water samples from two locations (X-745C1 and
X-745E1) at the X-745C and X-745E Depleted Uranium Hexafluoride Cylinder Storage Yards, and DOE
voluntarily collects samples at three additional locations (X-745C2, X-745C3, and X-745C4). Figure 4.2
shows the sampling locations. Samples collected during 2003 were analyzed for total uranium, uranium
isotopes (uranium-233/234, uranium-235, uranium-236, and uranium-238), technetium-99, and
transuranic radionuclides (americium-241, neptunium-237, plutonium-238, and plutonium-239/240).
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During 2003, maximum detections of uranium and uranium' isotopes were as follows: uranium at
7.442 pg/L, uranium-233/234 at 3.499 pCi/L, uranium-235 at 0.2218 pCi/L, uranium-236 at 0.059 pCi/L,
and uranium-238 at 2.495 pCi/L. Technetium-99, americium-241, neptunium—237 plutonium-238, and
plutonium-239/240 were not detected in any of the samples collected in 2003. Surface water from the
cylinder storage yards flows to USEC NPDES outfalls prior to dlscharge from the site.

4.6.4 Local Surface Water

In 2003, surface water samples were collected from 14 locations upstream and downstream from the’
PORTS reservation. These samples were taken from the Scioto River, Little Beaver Creek, Big Beaver
Creek, and Big Run Creek (see Fig. 4.4). As background measurements, samples were also collected

.from local streams approximately 10 miles north, south, east, and west of PORTS.

Samples were collected semiannually (spring and fall) and analyzed for transuranic radionuclides
(amencnum-241 neptunium-237, plutonium-238, and plutonium-239/240), technetium-99, total uranium,
and uranium isotopes (uranium-233/234, uranium-235, uranium-236, and uranium-238) in accordance
with the DOE Environmental Monitoring Plan for the Portsmouth Gaseous Diffusion Plant.

Plutonium-238 was detected at 0.1235 pCi/L in the fall sample collected from RW-7, and plutonium-
239/240 was detected at 0.08398 pCi/L in the fall samplecollected from RW-8. Both of these locations
are downstream from PORTS on Little Beaver Créek. The DOE derived concentration guides: for
plutomum-238 and plutonium-239/240 are 40 pCi/L and 30 pCi/L, respectively. Transuranics were not
detected in any of the other local surface water samples. Technetium-99 was not detected in any of the
local surface water samples collected in 2003.-

In 2003; maximum detections of uranium and uranium 1sotopes in local surface water samples were
detected at locations RW-7 (downstream Little Beaver Creek) and RW-3 (downstream Big Run Creek).
Uranium was detected at 1.127 ug/L, uranium-233/234- was detected.at 1.801 pCi/L, and uranium-238
was detected at 0.3784 pCi/L. Uranium-235 and. uranium-236 were not detected in any of the local
surface water samples collected in 2003. Detections of uranium and uranium isotopes in local surface
water samples in 2003 are similar to or less than detections of these radionuclides in samples collected in
2002. Each of these detections is well below the DOE derived concentration guide for the respective -
uranium isotope in drinking water (500 pCi/L for uranium-233/234 and 600 pCi/L for uranium-238) or
the EPA drinking water standard for total uranium (30 ng/L).

4.6.5 Sediment

Sediment samples are collected from the same locations upstream and downstream from the PORTS
reservation where local surface water samples are collected and at the NPDES outfalls on the east and
west sides of the reservation (see Fig. 4.4). Samples are collected annually and analyzed for transuranic
radionuclides (amencnum-24l neptunium-237, plutonium-238, and plutonium-239/240), technetium-99,
total uranium, and uranium isotopes (uranium-233/234, uranium-235, uranium-236, and uranium-238) in
accordance with the DOE Environmental Monitoring Plan for the Portsmouth Gaseous Diffusion Plant.
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Technetium-99 is often detected in sediment samples collected at locations downstream from
PORTS. In 2003, technetium-99 was detected in the sample collected from one of the downstream
sampling locations on Little Beaver Creek (RM- -8) and the downstream sampling location on Big Beaver
Creek (RM-13). Technetium-99 was detected in upstream and downstream samples collected from Big
Run Creek (RM-33 and RM-3). Technetium-99 was also detected in the sediment samples collected at
USEC NPDES Outfall 001 and DOE Outfall 012 (RM-11 and RM-9, respectively). Technetium-99 was
not detected in sediment samples collected from the Scicto Rlver or any of the background sampling
locations.

In general, levels of technetium-99 detected in sediment are consistent with results from 1999
through 2002, with the exception of RM-8. Elevated concentrations of radionuclides mcludmg
transuranics, technetium-99, and uranium were detected in the sample collected from this location in the
fall of 2002. Transuramcs were not detected i in any of the sediment samples collected in 2003.

Uranium and uranium isotopes are- naturally occumng, but may also be present due to PORTS
activities. With the exception of the sample collected from location RM-8 in the fall of 2002 that was
mentioned previously, uranium and uranium isotopes detected in the 2003 samples have been detccted at
similar concentrations in previous sampling events from 1999 lhrough 2002.

Section 4.3.9.1 provides a dose assessment to a member of the public based on the highest detections
of uranium isotopes at sediment sampling location RM-7, which is the off-site sampling location at which
the highest concentrations of radionuclides were detected in 2003. The total potential dose to a member
of the public resulting from PORTS operations (1.87 mrem/year), which includes this dose calculation
(0.063 mrem/year), is well below the DOE standard of 100 mrem/year.

4.6.6 Site Effluent

DOE collects water samples from 11 locations (see Fig. 4.5) to determine the concentration of
radioactive material that is present in the sediment suspended in.the water sample. The data are used to
determine compliance with DOE Order 5400.5, Radiation Protection of the Public and the Environment,
Chapter II, paragraph 3a(4). This paragraph states:

To prevent the buildup of radionuclide concentrations in sediments, liquid process waste .
streams containing radioactive material in the form of settleable solids may be released to
natural waterways if the concentration of radioactive material in the solids present in the waste
stream does not exceed 5 pCi (0.2 becquerel) per gram above background level, of settleable
solids for alpha-emitting radionuclides or 50 pCi (2 becquerels) per gram above background
level, of settleable solids for beta-gamma-emitting radionuclides. '

The sampling locations consist of two background surface water locations (BG-SWO01 and
BG-US23), six surface water sampling locations (BRC-SW02, EDD-SW01, LBC-SW04, NHP-SW01,
UND-SW02, and WDD-SW03), and three NPDES effluent locations (J6-SW01, X-616, and X-6619). In
2003, two samples were collected semiannually (June and December) from each monitoring location. One
sample was analyzed for total suspended solids, total alpha activity, and total beta activity. The other
sample was analyzed for non-scttleable solids, total alpha activity, and total beta activity.

In 2003, the DOE standards (5 pCi/g for alpha activity and 50 pCi/g for beta activity ) were not
exceeded at any location where radioactivity (alpha or beta) was detected.
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4.6.7 Soil

* Soil samples are collected annually from ambiént. air monitoring locations (see Fig. 4.1) and
analyzed for transuranic radionuclides (amencmm—24l neptunium-237, plutonium-238, and plutonium-
239/240), technetium-99, total uranium, and uranium isotopes (uranium-233/234, uranium-235, uranium-
236, and uranium-238) in accordance with the DOE Environmental Monitoring Plan for the Portsmouth
Gaseous Diffusion Plant.

~In 2003, plutonium-239/240 was detected in soil samples collected from two ambient air monitoring
stations. The sample collected from station A6 in Piketon contained plutonium-239/2240 at 0.02073
pCi/g, and the sample from station A24 (off-site north of the northern plant boundary) contained
plutonium-239/240 at 0.01753 pCi/g Transuranic radionuclides were not detected in any of the other soil
samples collected at the ambient air momtonng stations. Technetium-99 was not detected in any of the
soil samples collected from the ambient air monitoring stations in 2003.

Uranium (total), uranium-233/234, and uranium-238 were detected at most of the sampling locations.
Uranium-235 was detected at 60% of the sampling locations, and uranium-236 was detected in only one
of the soil samples collected. in 2003. Uranium and uranium isotopes were detected at sirnilar
concentrations at all the soil sampling locations, including the background location (A37), which suggests
that the uranium detected in these samples is due to naturally occurring uranium.

Section 4.3.9.2 provides a dose assessmient baﬁsed on the detections of plutonium-239/240, uranium-
233/234, uranium-235, and uranium-238 at the ambient air station in Piketon (A6). The total potential
dose to a member of the public resulting from PORTS operations (1.87 mrem/year), which includes this
dose calculation (0.067 mrem/year), is well below the DOE standard of 100 mrem/year.

4.6.8 Vegetation

To assess the uptake of radionuclides into plant. materia_l, vegetation samples are collected in the
same areas where soil samples are collected at the ambient air monitoring stations (see Fig. 4.1). Samples
are collected annually and analyzed for transuranic radionuclides (amencxum-241 neptunium-237,
plutonium-238, and plutonium-239/240), technetium-99, total uranium, and uranium isotopes (uranium-
233/234, uranium-235, uranium-236, and uranium-238) in accordance with the DOE Environmental
Monitoring Plan for the Portsmouth Gaseous Diffusion Plant.

No radionuclides were detected in any of the vegetation samples collected in 2003 with the exception
of the sample collected at ambient air station A23 on the northeastern plant boundary. Uranium-238 was

“detected at 0.01561 pCi/g in this sample.

4.6.9 Biological Monitoring

The DOE Environmental Monitoring Plan for the Portsmouth Gaseous Diffusion Plant requires
biological monitoring to assess the uptake of radionuclides into local biota (deer, fish, vegetation, crops,
milk, and eggs).

4.6.9.1 Deer
Samples of bone, fat, liver, kidney, and muscle from a deer killed on site in a collision with a motor

vehicle in April 2003 were analyzed for transuranic radionuclides (amencnum—24l neptumum-237
plutonium-238, and plutonium-239/240), technetium-99, total uranium, and uranium 1sotopes (uranium-
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233/234, uranium-235, uranium-236, and uramum-23 8). Uramum-238 was detected at 0. 03797 pr/g in
the llver collected from the deer. No other radxonuchdes were detected in the samples

Although people rarely eat deer lxyers, as a_conservatlve measure a-dose assessment Was prepared
assuming that the deer sampled is representative of the population of deer on the PORTS reservation and
that deer on the PORTS reservation could move off site during the hunting season and be killed by
hunters. Section 4.3.9.4 provides a dose assessment based on the detection of uranium-238 in the deer
liver sampled in 2003. The total potential dose to a member. of the “public resultmg from. PORTS

operations-(1.87 mrem/year), -which includes thxs dose calculatlon 0.014 mrem/year), is well below the
DOE standard of 100 mrem/year : . .

Due to increased secunty at PORTS after September 11, 2001 the annual PORTS deer hunt for the

2002-2003 huntmg season was cancelled

4.692Fish

1 2003, five fish were collected from downstream samplmg locations on the Scioto Rivef and Little

Beaver Creek. Samples were analyzed for transuranic radionuclides (americium-241, neptunium-237,
plutonium-238, and plutonium-239/240), technetium-99, total uranium, and uranium isotopes (uranium-
233/234, uranmm-235 ‘uranium-236,-and uranium-238). :

Uranium and uramum-236 were detected at 0.01 ug/g and 0.01 pCi/g, respectively, in a rock bass
caught in Little Beaver Creek at surface water sampling location RW-8 (see Fig. 4.4). Plutonium-238
(0.03 pCi/g), uranium (total) (0.04 p.g/g), and uranium-238 (0.01 pCi/g) were detected in a creek chub
caught in Little Beaver Creek at surface water sampling location RW-8. Uranium and uranium-238 were
detected at 0.1039 ng/g and 0.03499 pCi/g, respectively, in a white bass caught in the Scioto River at

surface water sampling location RW-1 (see Fig. 4.4). No other radionuclides were detected in any of the
samples.

Section 4.3.9.4 provides a dose assessment based on the detection of uranium-238 in the white bass
caught in the Scioto River. This fish was selected for the dose assessment because it was caught in a
location accessible to the public (surface water sampling location RW-8 is not) and because it is'a type of
fish that could be eaten by people. The total potential dose to a member of the public resulting from
PORTS operations (1.87 mrem/year), which includes this dose calculation (0.018 mrem/year), is well
below the DOE standard of 100 mrem/year.

" 4.6.9.3 Crops

In 2003, 17 crop samples, including bell peppers, comn, green beans, tomatoes, cucumbers, and
squash, were collected from five residential locations near PORTS.

Each sample was analyzed for transuranic radionuclides (americium-241, neptunium-237,
plutonium-238, and plutonium-239/240), technetium-99, total uranium, and uranium isotopes (uranium-
233/234, uranium-235, uranium-236, and uranium-238). Transuranics and technetium-99 were not
detected in any of the samples.

No radionuclides were detected in any of the crop samples collected in 2003 with the exceptlon ofa

-

cucumber sample collected at off-site location #1, Uranium-235 was detected at 0.03677 pCi/g in this .

sample.
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Section 4.3.9.3 provides a dose assessment to a member of the public based on consumption of
cucumbers containing uranium-235. The total potential dose to a member of the public resultmg from
PORTS operations (1.87 mrem/year), which includes thls dose calculation (0.002 mrem/year), is well
below the DOE standard of 100 mrem/year.

4.6.9.4 Milk and cggs

. In 2003, one ‘sample .of locally produced milk ‘and one: sample: of locally produced - €ggs were
‘analyzed for transuranic radionuclides (amencxum-241 neptunium-237, plutonium-238, and plutomum-
239/240), technetium-99, total uranium, and uranium isotopes (uranium-233/234, uranium-235, uranium-
236, and uranium-238). None of these radionuclides were detected in the egg sample.

Total uranium and uranium-233/234 were detected in the-milk sample at- 0. 04 ‘ug/ml and 005
pCi/ml, respectively. Section 4.3.9.5 provides a dose assessment to a member of the public based on
consumption of milk containing uranium-233/234. The total potential dose to a member of the public
resulting from PORTS operations (1.87 mrem/year), which includes this dose calculatlon (0.76
mrem/year), is well below thé DOE standard of 100 mrem/year.
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5. ENVIRONMENTAL NON-RADIOLOGICAL PROGRAM
INFORMATION '

5.1 SU]\MARY

Non-radiological environmental monitoring at PORTS includes air, water, sediment, . and fish.
Momtonng of non-radiological parameters is required by state and federal regulations and/or permits, but
is also completed to reduce public concerns about plant operations. Non-radiological data col]ectcd in.
2003 are similar to data collected in previous years.

5.2 ]NTRODUCTION

- Environmental monitoring programs at PORTS usually monitor” both radiological and non-
radlologrcal constituents that could be released to the environment as a result of . PORTS. activities. . The
radiclogical components of each monitoring program were discussed in the previous chapter. The DOE
Environmental Monitoring Plan for the Portsmouth Gaseous Diffusion Plant specifies non-radrologxcal
monitoring requirements for ambient air, local surface water, sediment, and fish. Non-radiological data
are not collected for some sampling locations and some monitoring programs.

Environmental permits issued by the EPA to both DOE and USEC specrfy drscharge llmrtatrons,
monitoring requirements, and/or reporting requirements for air emissions and water discharges. Because
USEC data are lmportant in developing a complete plcture of environmental monitoring at PORTS, these
data are included in this report. USEC information is provided for informational purposes only; DOE

cannot certify the accuracy of USEC data. Data from the following envrror\mental monitoring programs
are included in this chapter:

Air,

Surface water,
Sediment, and
Biota - fish.

DOE also conducts an extenswe groundwater momtormg program at PORTS that mcludes both
radiological and non-radiological constituents. Chapter 6 provides information on the groundwater -
monitoring program, associated surface water monitoring, and water supply monitoring.

53 AIR

Permitted air emission sources at PORTS emit non-radiological air pollutants. In addition, the DOE

ambient air monitoring program measures fluoride at monitoring stations within the DOE reservatron and
in the surroundmg area.

53.1 Airborne Dischargcs '

DOE PORTS opérates several sources of conventrona] air pollutants such as mtrogen oxrdes sulfur
dioxide, and pamculate matter. The boilers that provide heat for. DOE facilities account for almost all of
the conventional air pollutants emitted by DOE sources. DOE reported the following emissions from the

%
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boilers for 2003 in the Ohio EPA Fee Emissions Report: 0.08 ton of particulate matter, 0. 72 ton of
organic compounds, 0. 06 ton of sulfur dioxide, and 2.91 tons of nitrogen oxides.

Other emissions sources at DOE PORTS, which include two landfill venting systems, two glove.
boxes (not used in 2003), two aboveground storage tanks in the X-6002A Fuel Oil Storage Facility, and
three groundwater treatment facilities, emit less than 1 ton per year of conventional air pollutants (on an
individual basis), and therefore do not require reporting in the Ohio EPA Fee Emissions Report.

Another potential air ‘pollutant present at DOE PORTS is_ asbestos released by renovation or
-demolition of plant facilities. Asbestos emissions are’controlled by a system of work practices. The
amount of asbestos removed and disposed is reported to the Ohio EPA. In 2003, 201 -tons of waste -
contaminated with asbestos were generated by DOE PORTS, and 225 tons were shipped from DOE

PORTS. These wastes included scrap metal, pipe insulation, and personal protectxve equipment that were
contaminated with asbestos.

USEC reported the following emissions of non-radiological air pollutants for 2003 in the Ohio EPA
Fee Emissions Report: 30.07 tons of particulate matter, 1.57 tons of organic compounds, 2073.83 tons of
sulfur dioxide, and 235.17 tons of nitrogen oxides. These emissions are associated with the boilers at the
X-600 Steam Plant, which provide steam for the' PORTS reservation, a boiler at the X-611 Water
Treatment Plant, and a diesel-powered compressor for emergency use.

5.3.2 Ambient Air Mopitoring

In addition to the radionuclides discussed in Chap. 4, DOE ambient air monitoring stations also
measure fluoride. Fluoride detected at the ambient air monitoring stations could be present due to

background concentrations (fluoride occurs naturally in the environment) or from the gaseous diffusion
process.

In 2003, samples for fluoride were collected weekly from 15 ambient air monitoring stations in and
around PORTS (see Chap. 4, Fig. 4.1). A background ambient air monitoring station (A37) is located
approximately 13 miles southwest of the plant. The analytical results from air sampling stations closer to
the plant are compared to this background station. In 2003, the average ambient concentration of fluoride
measured in samples collected at the background station was 0.041 microgram per cubic meter (ug/m’).
Ambient concentrations of fluoride measured at the other stations ranged from 0.033 zg/m’ at Station A9
(southwest of the southwestern plant boundary) to 0.080 ug/m’ at Station A40, which is within the
process area of PORTS immediately east of the X-326 building. Two stations, A8 (northwestern plant
boundary) and A28 (southwest of the plant on Camp Creek Road), each had one anomalously high
measurement during 2003. These measurements, which were approximately 100 times the typical
concentration of fluoride detected at the stations, were not included in the average calculations.

5.4 WATER

Surface water and groundwater are monitored at PORTS. Groundwater monitoring is discussed in
Chap. 6, along with surface water monitoring conducted as part of the groundwater monitoring program.
Non-radiological surface water monitoring primarily consists of sampling water discharges associated
with both DOE and USEC NPDES-permitted outfalls. In addition, non-radiological parameters are

monitored in the Scioto River upstream and downstream of PORTS to determine whether discharges from
PORTS affect water quality in the river.



5.4.1 Water Discharges (NPDES ‘Outfalls)

5.4.1.1 DOE NPDES outfalls

 Non-radiological discharges from DOE NPDES outfalls are regulated by the DOE PORTS NPDES
permit. DOE PORTS has eight discharge points, or outfalls, through which water is discharged from the
site. Three outfalls discharge directly to surface water, four discharge to the USEC X-6619 Sewage
Treatment Plant (USEC NPDES Outfall 003), and one'discharges‘to the X-2230M Holding’ Pond (DOE
Outfall 012). Outfalls 612 and 613 were added in Decembér 2002 when the new NPDES permit for DOE
PORTS became effective (see Chap. 2, Sect. 2.3.4.1); however, Outfall 612 is currently inactive because
the X-625 Groundwater Treatment Facility was placeéd on stand-by with the approval of Ohio EPA in July
2003. Chapter 4, Sect. 43.5.1, provides a brief description of each DOE outfall ‘and provrdes a site
dragram showing each DOE PORTS NPDES outfall (see Chap. 4, Fig. 4. 2)."

.Ohio EPA selects the chemical parameters that must :be monitored at each outfall based on the
chemical characteristics of the water that flows into the outfall. For example, the DOE-¢utfalls that
discharge water from the groundwater treatment facilities (Outfalls 015, 608, 610, 611, and 612) are
monitored for trichloroethene because the groundwater treatment facilities treat water contammated with
this chemical. The following chemicals are monitored at each DOE outfall '

«  DOE NPDES Outfall 012 (X-2230M Holdrng Pond) - chlorme iron, oil and grease, suspended
solids, total PCBs, and trichloroethene.

. DOE NFPDES Outfall 013 (X-2230N Holding Pond) - chlorine, otl and grease, suspended solids, and
total PCBs.

«  DOE NPDES Outfall 015 (X-624 Groundwater Treatment Facility) — total PCBs and trichloroethene.

« . DOE NPDES Outfall 608 (X-622 Groundwater Treatment Facrlrty) tnchloroethene and trans-1,2-
dichloroethene. '

+  DOE NPDES Outfall 610 (X-623 Groundwater Treatment Facility) — trxchloroethene and trans—l 2-
dichloroethene,

«  DOE NPDES Outfall 611 (X-622T Groundwater Treatment Facrllty) tnch]oroethene
+  DOE NPDES Outfall 612 (X-625 Groundwater Treatment Facility) —iron and trichloroethene. This
outfall is currently inactive because the X-625 Groundwater Treatment Facility was placed on

stand-by with approval from Ohio EPA on July 9, 2003.

. DOE NPDES Outfall 613 (X-6002A Recnculatmg Hot Water Plant partxcle separator) — chlorine
and suspended solids.

In 2003, none of the’ dxscharge limitations for DOE NPDES outfalls were exceeded; therefore, the
overall DOE NPDES compliance rate with the NPDES pemnt was 100%

54. 1.2 USEC NPDES outfalls

Non-radrologrcal drscharges from USEC NPDES outfalls are regulated by the USEC NPDES perrmt

that became effective on March 1, 2000. USEC is responsible for 11 NPDES outfalls through which - -

water 1s discharged from the snte (see Chap. 4, Fig. 4.2). Eight outfalls dlscharge directly to surface
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water, and three discharge to another USEC NPDES outfall before leaving the site.: Chapter 4, Sect.
4.3.5.2, provides a brief description of each USEC NPDES outfall. The following chemicals are

"monitored at each USEC outfall.

« USEC NPDES Outfall 001 (X-230J7 East Holding Pond) — arsemc, copper, ﬂuornde, manganese, -
nickel, oil and grease, suspended solids, zinc

. USEC NPDES Outfall 002 (X-23OK South Holdmg Pond) fluonde, manganese mercury, oil and
grease, silver, suspended solids, thallium

. USEC NPDES Outfall 003 (X-6619 Sewage Treatment Plant) — ammonia-nitrogén broéh'emlcal
oxygen demand, chlorine, copper, fecal coliform (May-October only), mercury, nitrate-nitrogen, oil
and grease, silver, suspended solids, zinc

« USEC NPDES Outfall 004 (Cooling Tower Blowdown) — copper dlssolved sohds onl and grease
suspended solids, zinc

« USEC NPDES Outfall 005.(X-611B Lime Sludge Lagoon) - suspended sohds PCBs

. USEC NPDES Outfall 009 (X—230L North Holdmg Pond) - ﬂuonde manganese, oil and grease,
suspended solids, zinc

» USEC NPDES Outfall 010 (X-230J5 Northwest Holding Pond) — manganese, oil and grease,
suspended solids, zinc

. USEC NPDES Outfall 011 (X-230J6 Northeast Holding Pond) — copper, fluoride, oil and grease,
suspended solids, zinc

« USEC NPDES Outfall 602 (X-621 Coal Pile Runoff Treatment Facility) — iron, manganese,
settleable solids, suspended solids

+ USEC NPDES Outfall 604 (X-700 Biodenitrification Facility) — copper, iron, nickel, nitrate-
nitrogen, zinc

» USEC NPDES Outfall 605 (X-705 Decontamination Microfiltration System) — ammonia-nitrogen,
chromium, hexavalent chromium, copper, iron, Kjeldahl nitrogen, nickel, nitrate- mtrogen nitrite-
* nitrogen, oil and grease, sulfate, suspended solids, trichloroethene, zinc

The USEC NPDES Permit also identifies four additional monitoring points that are not discharge
pomts as described in the previous paragraphs. USEC NPDES Station Number 801 is a background
monitoring location on the Scioto River upstream from USEC NPDES Outfalls 003 and 004. USEC
NPDES Station Number 901 is a monitoring location on the Scioto River downstream from Outfalls 003
and 004 and located in the discharge plume from these two outfalls. Samples are collected from both of
these monitoring points to measure toxicity to minnows and another aquatic organism (Ceriodaphnia).

USEC NPDES Station Number 902 is a monitoring location on Little Beaver Creek downstream
from USEC NPDES Outfall 001, and USEC NPDES Station Number 903 is a-monitoring location on Big
Run Creek downstream from USEC NPDES Outfall 002. Water temperature is the only parameter
measured at each of these monitoring points.
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In 2003, the overall USEC NPDES comphance rate was 99.9%. Durmg 2003, USEC expenenced
two exceedences of its NPDES permit hmlts as descnbed below.

. A' The daily concentration discharge llmltatlon for copper at USEC NPDES Outfall 003 98

~micrograms per liter (ug/L) or part per bllhon (ppb), was exceeded in January 2003 the samp]e
resultwas 189 ug/L S . .

. - The monthly average temperature Jimit at USEC NPDES Statlon Number 903 (167 °C) was
exceeded in Apnl 2003; the monthly average temperature was 16.8 °C.

5.4.2 Local Surface Water Monitoring

. Non-radxo]oglcal ‘monitoring: of local surface water locatlons was conducted on the Scloto Rlver
upstream and downstream of PORTS (sampling locations RW-6 and RW-1 — see Chap. 4, Fig. 4.4):
Samples from the Scioto River are analyzed for total phosphate as phosphorus, fluoride, 28 metals, and
PCBs. Each of these measurements, with the -exception -of PCBs, will detect “naturally-occurring
constituents; therefore, measurements. from the ‘upstream location are compared to the _downstream
location ‘to assess whether PORTS activities have affected the river. Natural varlatlon and manmade
activities not related to PORTS can also cause sample varxatlon o

Semlannual samples were collected for ﬂuorxde_ and total phosphate as phosphorus. = The
concentration of fluoride was the same at the upstream and downstream Scioto River sampling locations
for each samplmg event in 2003. -Concentrations of total phosphate as phosphorus were not appreciably
different in upstream and downstream samples collected in 2003: 032 and 0.14 milligram per liter .
(mg/L) or part per million (ppm) in upstream samples and 0.27 and 0 15 mg/L i in downstream samples.

Quarter]y samples were collected for PCBs and 28 metals from the upstream and downstream Scioto
River sampling locations. PCBs were. not detected in any.of the samples collected in 2003. No
significant differences in the concentrations of metals were noted at the* upstrcam and downstream Scioto
River sampling locations. - Discharges of non-radiological constituents from PORTS do not appear to
affect surface water quality in the Scioto River downstream from PORTS.

5.5 SEDIMENT .
Sediment samples are collected: -annually at the sélme locations upstream‘and'downstrelam from the
PORTS reservation where surface water samples are collected and at the NPDES outfalls on the east and

west sides of the reservation (see Chap. 4, Fig. 4 4). In 2003, samples were analyzed for 21 metals and
PCBs, in addition to the radiological parameters discussed in Chap. 4.

Because metals occur naturally in the environment, the metals detected in the samples most likely
did not result from activities at PORTS. The results of sampling conducted in 2003 appear to indicate
that there are no appreciable differences in the concentrations of metals present in sediment samples taken
upstream and downstream from PORTS.

Historically, PORTS sediment sampling has detected low levels of PCB contamination ir the Little
Beaver Creek east of PORTS. This contamination was caused by discharges of treated process water
before 1988. PCBs were not detected in the sediment samples collected in 2003
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5.6 BIOLOGICAL MONITORING - FISH

In 2003, fish were collected from downstream sampling locations on Little Beaver Creek (RW-8)

and the Scioto River (RW-1). Chapter 4, Fig. 4.4, shows the surface water moxiitorin‘g_ldeations where -
the fish were caught. Fish samples were analyzed for chromium and PCBs, in addition to the radiological -

parameters discussed in Chap. 4. Fish samples collected for this program were prepared by removing the
head from each fish and pureeing the remainder of the fish. This method. of sample preparation means
that portions of the fish that are not usually eaten, such as the internal organs, are mcluded in the sample
analyzed by the laboratory

PCBs were detected in 1 of 5 fish samples at 2.1 micrograms per gram (ug/g) (or ppm) of total
PCBs. The fish was a white bass caught in the Scioto River downstream from PORTS at surface water

sampling location RW-1. Chapter 4, Fig. 4.4, shows the surface water monitoring location where the fish
was caught.

" PCBs, a widespread environmental contaminant, are often detected in fish. The Ohio Department of
Health, which issues fish consumption advisories for Ohio, does not recommend eating fish that contain
PCBs at concentrations above 1.9 ppm. However, this recommendation is based on concentrations of
PCBs detected only in the portion of the fish that would be eaten (the fillet of the fish). PCBs and other

contaminants tend to accumulate in the fatty portions-of the fish and in the organs such as the liver,
" intestines, and kidneys. Because the fish samples- from PORTS included the entire body of the fish

(excluding the head), it is unknown whether' PCBs were present above 1.9 ppi in only the fillet portion

of the fish. The Ohio Sport Fish Consumption Advisory, available from the Ohio EPA, Dmsnon of
Surface Water, should be consulted before eating any fish caught in Ohio waters.

In 2003, chromium was detected in 4 of 5 fish samples at concentrations ranging from 0.319 to 6.63
milligrams per kilogram (mg/kg) (or ppm). These fish were collected from both downstream sampling
locations (Little Beaver Creek and the Scioto River). No upstream, or background, fish were collected in
2003. However, chromium was detected at 4.75 and 3.6 mg/kg in the background fish (fish caught in the
Scioto River upstream from PORTS) collected in 2002 and at concentrations ranging from 2.09 to 5.82
mg/kg in fish caught downstream from PORTS in the Scioto River or Little Beaver Creek in 2002.

Chromium occurs naturally in soil and is often present in stream sediment and surface water. For
example, chromium was detécted in each of the four samples of surface water collected in 2003 at the
upstream Scioto River sampling location (RW-6) and in the sediment sample collected from this location.
The concentrations of chromium detected. in fish caught upstream and downstream from PORTS in 2002-

2003 are not appreciably different. The chromium detected in these fish is most likely due to naturally-
occurring chromium.
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6. GROUNDWATER PROGRAMS

6.1 SUMMARY

Groundwater momtormg at DOE PORTS is requrred by a combmatron of state and federal-
regulations, legal agreements with Ohio EPA and U.S. EPA, dand DOE Orders. More than 400 monitoring
wells are used to track the flow of groundwater and to identify and measure groundwater contaminants.
Groundwater programs also include on-srte surface water momtormg and water supply momtormg

For the most part, the contammated groundwater plumes present ‘at PORTS did ; not change
SIgnxf cantly in' 2003. However, concentrations of - volatile organic compounds are increasing -at. the
southern edge of the X-749/X-120 groundwater plume, ‘which is near the soithern PORTS boundary. A
barrier wall is installed at the southern edge of the plume but volatile organics, including tnehloroethene

have moved beyond the wall. Planning was begun in 2003 and actions were tal\en in 2004 to remedxate
and provrde additional monitoring of this area.

6.2 INTRODUCTION

The PORTS reservation is the largest industrial user of water in the vicinity and obtains its water
from three water supply well fields that are next to the Scioto River south of Piketon. The wells tap the
Scioto River Valley buried aquifer. In 2003, total _groundwater production from the water :supply well
fields averaged approximately 2.6 million gallons’ pér day for the entire sité (including USEC activities),
based on data provided for July 2003 through June 2004, Groundwater drrectly beneath. PORTS is not
used as a domestic, municipal, or industrial water supply, and contaminants in the groundwater beneath
PORTS do not affect the quality of the water in the Scioto Rlver Valley buried aquifer. In addition, DOE

has filed a deed notification at the Pike County Audltor s Office that restrlcts the use of groundwater
beneath the PORT'S site.

Groundwater monitoring at PORTS includes several activities. Monitoring wells are used to obtain
information about groundwater. When the level of water, or groundwater elevation, is measured in a
number of wells over a short period of time, the” groundwater elevations, combined ‘with mformatlon
about the subsurface soil, can be used to estimate the rate and direction of groundwater flow. The rate
and direction of groundwater flow can be used to predict the movement of contaminants in the
groundwater and to develop ways to control or remediate groundwater contamination. Samples of water
are also collected from groundwater monitoring wells -and analyzed to obtain mformatlon about
contaminants and naturally-occurring compounds in the groundwater

63 GROUNDWATER MONITORING AT DOE PORTS

‘Groundwater monitoring. at PORTS was lmtlated in the 1980s. Groundwater momtormg has been
conducted in response to state and/or federal regulatlons, regulatory documents prepared by DOE
PORTS, legal agreements between DOE and Ohio EPA or U.S. EPA, and DOE Orders

Because of the numerous regulatory programs applicable to groundwater monitoring at PORTS, an
Integrated Groundwater Monitoring Plan was developed to establish all groundwater monitoring
. requirements for PORTS. The initial plan, dated November 1998, was reviewed.and approved by Ohio
EPA and implemented at. PORTS starting on Aprll 1, 1999 The Integrated Groundwater Monztormg
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Plan is peribdieally revised and approved by Ohio EPA. 'In 2003, groundwater monitoring at PORTS was
- performed under the Integrated Groundwater Monitoring Plan dated October 2002, which was effective
throughout 2003.

Groundwater monitoring is also conducted to meet DOE Order requirements. Exit pathway
monitoring assesses the effect of PORTS on off-site groundwater quality. DOE Orders are the basis for
radiological monitoring of groundwater at PORTS.

Two water-bearmg Zones are present beneath PORTS the Gallxa and Berea formations. The Gallxa
is the uppermost water-bearing zone and contains most of the groundwater contamination at PORTS. The
Berea is deeper than the Gallia and is usually séparated from the Gallia by the Sunbury shale, which acts
as a barrier to impede groundwater flow between the Gallia and Berea formations. Additional information
about site hydrogeology is available in the PORTS Environmental Information Center. Chapter 3, Sect.
3.7, provxdes access requirements for the Information Center.

‘ Several areas of groundwater contamination have been identified at PORTS. Groundwater
contamination consists of volatile organic compounds (primarily trichloroethene) and radionuclides such
as uranium and technetium-99. Groundwater monitoring results for 2003 generally indicate that:

«  Groundwater flow directions and rates of flow were similar to those recorded in 2002.
»  Groundwater contamination is contained within the reservation’s boundaries.

«  With two exceptions, the concentration of contaminants and the lateral extent of plume boundaries
did not significantly increase in 2003.

Concentrations of volatile organic compounds are increasing at the southern edge of the X-749/
X-120 groundwater plumé, which is near the southern PORTS boundary. A barrier wall is installed at the
southern edge of the plume but volatile organics, mcludmg trichloroethene, have moved beyond the wall.

Planning was begun in 2003 and actions were taken in 2004 to remediate and provide additional
monitoring of this area.

In addition, the groundwater plume in the Quadrant II Groundwater Investigative Area expanded-in
2003 based on a detection of trichloroethene at 200 p:g/L in the sample collected from the northwest

comer of the monitoring area. Trichloroethene was not detected in samples collected from this location in
1999 and 2001.

The 2003 Groundwater Monitoring Report for the Portsmouth Gaseous Diffusion Plant provides
further details on the groundwater plumes at PORTS, specific monitoring well identifications, and
analytical results for monitoring wells. This document and other documents referenced in this chapter are
available in the PORTS Environmental Information Center.

This chapter also includes. information on the groundwater treatment facilities at PORTS. These
facilities receive contaminated groundwater from the groundwater monitoring areas and treat the water
prior to discharge through the DOE PORTS permitted NPDES outfalls.



6.4 GROUNDWATER MONITORING AREAS

The Integrated Groundwater Monitoring Plan requires grou'n'd'water monitoring of 11 -areas within
the quadrants of the site designated by the RCRA® Corrective Action Program. These areas (sce Fig. 6.1)
are: , ;

X-749/X-120/Peter Kiewit (PK) Landfill, : B
-Quadrant I Groundwater Investigative Area/X-749A Classified Materials Dlsposal Facxllty, N
Quadrant II Groundwater Investigative Area,

X-701B Holding Pond,

X-633 Pumphouse/Cooling Towers Area, -

X-616 Chromium Sludge Surface Impoundments

X-740 Waste Oil Handling Facility,
X-611A Former Lime Sludge Lagoons ¥
X-735 Landfills, ’
X-734 Landfills, and
X-533 Switchyard Area.

The Integrated Groundwater Mamtormg PIan also contams ‘requirements for (1) surface water
monitoring in creeks and dramage dltches at PORTS that receive groundwater discharge, and (2) water
supply monitoring,. : o

In general, samples are collected from wells (or surface water locatlons) at each area listed above and
are analyzed for metals, volatile organic compounds,’ -and- radiological constituents. Table 6.1 lists the
analyttcal requirements for each groundwater monitoring area and other momtormg programs described
in this chapter. DOE PORTS then compares constituents detected in'the groundwater to standards called
preliminary remediation goals t to assess the potential for each constituent to affect human health and the
environment. The preliminary’ remedlatlon goals ‘have been determined as part of the RCRA Corrective
Action Program at PORTS. Prehmmary remedxatlon goals™ are . based on naturally occurring

concéntrations of some constituents or on nsk-based numbers calculated by the EPA, or are determmed :
through a site-specific risk assessment. R RO -

6.4.1 )x-749 Contaminated Materials stposal Facnllt)/X-120 OId Trammg Facility/PK Landfill
" In the southernmost portion of PORTS groundwater concems focus ‘on three contaminant sources:
X-749 Contaminated Materials Disposal Facrllty, X-120 Old Trammg Facnllty and PK Landfill.

'6.4.1.1 X-749 Contaminated Matenals Dlsposal Facxhtle-lZ(l Old Trammg Facility

of the facility. The landfill covers approxxmately 7.5 acres and was bmlt in an area of highest elevation
within the southem half of PORTS. The landfill operated from 1955°t0°1990, during which time buried
wastes were generally contained in metal drums or other contamers cornpatlble with the waste.

compressors and pumps, sludges -classified as hazardous, and low-level radloactlve materlals The
southern portion contains non-hazardous, low-level radloactlve scrap materials.
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- Table 6.1; Analytical parameters for xﬁonitoring areas and :pl;ograms at PORTS

Towers Area

Mc;r;it}t))rr;gg_agrea Analytes
X-749/X-120/PK Landfill’
X-749/X-120 plume - volatile organic cdni'pounds" chloride
technetium-99 . sulfate
. total U, 2324y, 23y, 23"'U mU‘ total metals®:  Ca, Fe, Mg, K,Na ~
alkalinity . transuranics” - 2'Am, ®'Np, ®*py,
. - zzsruopu
PK Landfill volatile organic com’pounds" total metals®:  As, Cd, Ca, Cr, Co,
; technetium-99 Cu, Fe, Pb, Mg, Ni,
total U, B¥24y, By, Bey, mU‘ K, Se,Na, 'V, Zn
alkalinity - mercury -
chloride transuranics®: 2"Am ”7Np, 2:"’Pu,
sulfate : 257240p,,
fluoride Arochlor-1260
Quadrant I Groundwater
Investigative Area’

X-231B plume volatile organic compounds® ¢ sulfate '
technetium-99 ‘total metals® % Ca, Fe, Mg, Mn, K,
total U, 233034U’ n5U’ 236U, 238UC
alkalinity transuranics®: 2“A ZNp, mPu,
chloride ’ 239moP

X-749A Classified volatile organic compounds‘ total metals®>  Sb, As, Ba, Be, Cd,

Materials Disposal technetium-99- : Ca, Cr, Co, Cu, Fe,

Facility total U, 224y, "”U ey, Bagye Pb, Mg, Mn, Nj, K,
alkalinity Se, Ag,Na, TL, V,
chloride Zn
sulfate transuranics  **'Am, Z'Np, Zap u,
nitrite 257240,
nitrate chemical oxygen demand
ammonia total dissolved solids

Quadrant Il Groundwater volatile organic compounds ~ chloride
Investigative Area® technetium-99 sulfate
' total U, BYBAY, 2y, Beyy, Bayye total metals:  Ca, Fe, Mg, K, Na
alkalinity ' transuranics™  *Am, Z'Np, Z*py,
i : . mmopu
X-701B Holding Pond” volatile organic compounds® ¢ . sulfate
' technetium-99 - . . total metals® ?: Ca, Cd, Co, Cr, Fe,
total U, 2324y, 2%, 116U By : ' Mg, Mn, K, Pb, Na,
alkalinity : . Ni, Tl
chloride transuranics”  %*'Am, #’Np, **puy,
) . 239/240Pu
- X633 Pumphouse/Cooling total metals:  Cr
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Table 6.1. Analytical parameters for monitoring areas and programs at PORTS (coniinued)

Monitoring Area Analytes
or Program
X-616 Chromium Sludge volatile organic compounds” chloride
Surface Impoundments technetium-99 sulfate .
' total U, 284y, 2%y, oy, 28U° total metals®:  Ca, Fe, Mg; K, Na,
. alkalinity : " Ba, Cd, Cr, Pb, Mn,
. Ni, Sb, Tl
X-740 Waste Qil Handling - volatile organic compounds®- chloride
Facility® technetium-99 ' sulfate
total U, B¥34y, 25y, 2y, 2y total metals®:  Ca, Fe; Mg, K, Na
alkalinity transuranics®  2*'Am, ®"Np, **Puy,
. 239/240Pu
X-611A Former Lime Sludge total metals®; Be, Cr
Lagoons
X-735 Landfills volatile organic compounds® total metals®: Sb, As, Ba, Be, Cd,
technetium-99 Ca, Cr, Co, Cu, Fe,
- total U, B384y, By, 2y, Biuc Pb, Mg, Mn, Ni, K,
alkalinity ' Se, Ag,Na, T, V,
chloride Zn i
sulfate transuranics®:  2*'Am, ®"Np, Z%py,
nitrite 190240pyy
nitrate chemical oxygen demand
ammonia total dissolved solids
X-734 Landfills volatile organic compounds® total metals®: Sb, As, Ba, Be, Cd,
technetium-99 Ca, Cr, Co, Cu, Fe,
total U, 2324y, 23y, 26y, PPu° Pb, Mg, Mn, Nj, K,
alkalinity Se, Ag,Na, T1, V,
chloride Zn
sulfate transuranics®:  >*'Am, ¥"Np, Z®pu,
nitrite B9290py,
nitrate chemical oxygen demand
ammonia total dissolved solids
X-533 Switchyard Area total metals®: Cd, Co, Ni
Surface Water volatile organic compounds® chloride
technetium-99 ) sulfate
total U, 2¥4y, P3y, Py, PPuc total metals:  Ca, Fe, Mg, K, Na
alkalinity transuranics®  2*'Am, ®'Np, ?*Pu,
239/240Pu
Water Supply volatile organic compounds" chloride
technetium-99 sulfate
total U, 23234y, B3y, By, P8uc total metals®; Ca, Fe, Mg, K, Na
alkalinity transuranicss  2*'Am, 2"Np, **py,

239/‘240Pu
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Table 6.1. Analytical parameéters for monitoring areas and programs at PORTS (continued)

Monitoring Area o L Analytes
Exit Pathway volatile organic compounds® ' chlonde
. technetium-99 sulfate =
 total U, 2384y, 2y, ”‘U BEge total m’etal;‘. Ca, Fe, Mg,K,Na
alkahmty . : . transuranics” . **’Am z37Np,

BS;’MOPu

*Selected well(s) in this area are sampled once every two y&rs for a oomprchcnsxv: list of over 200 potential contammanbs (Title 40 Codc
of Fedcral Regulations, Part 264 Appendix IX — Appendix to Ohio Administrative Code Rule 3745-54-98). :

bAcetone, benzene, bromodichloromethane, bromoform, carbon dlsulﬁdc, carbon tetrachloride, chlorobcnzcnc chlorocthanc chloroform,
dibromochloromethane, 1,2-dichlorobenzene, 1,4-dichlorobenzene, 1 l-dxch!orocthanc, 1,2-dichlorocthane, 1,1-dichlorocthene, cis-1,.2-
dichlorocthene, trans-1,2-dichlorocthene, cthylbenzene, bromomethane, chloromethane, methylene chloride, 2-butanone (methyl ethyl ketone),
4-methyl-2-pentanone (methyl isobutyl ketone), 1,1,2,2-tetrachlorocthane, tetrachloroethene, toluene, 1,1, l-tnchlorocthanc 1 1.2-tnchloro-thanc
trichlorocthene, trichlorofluoromethane (CFC-11), vinyl chloride, xylenes (M+P xylcn&s) . .

“Appendix C lists the symbols for metals and transuranic radionuclides.

“Not all wells at this arca arc analyzed for all metals listed or for volatile organic compounds -

Volatile "organic compounds listed in footnote b plus: acrylonitrile, ‘bromochloromethane, l,2-d‘bromo—3-chloropropanc
1,2-dibromocthane, trans-1,4-dichloro-2-butene, l,2-d|chloropropanc cls-l,3-dlchloropropcnc, trans-1,3-dichloropropene, 2~h..xanonc (mcthy]
butyl Letonc), dibromomethane, iodomethane, styrene, 1,1 l,2-tctrachlorocﬁxanc 1,2 3-trichloropropanc, and vmyl acetate. :
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The initial closure of the X-749 landfill included installation of (1) a multimedia cap, (2) a barrier
* wall along the north side and northwest corner of X-749, and (3) subsurface groundwater drains on the
northern half of the cast side and the southwest corner, including one sump within each of the
.groundwater drains. The barrier wall and subsurface drains extend down to bedrock. "An additional-
barrier wall on the south and east sides of the X-749 landfill was constructed in 2002. The groundwater
drain and sump on the east side of the landfill were removed for construction of-this barrier wall.
. Groundwater from the remaining subsurface drain is treated at the X-622 Groundwater Treatment Facility
and discharged through DOE NPDES Outfall 608, which flows to the USEC Sewage Treatment Plant.

The leading edge of the contaminated groundwater plume emanating from the X-749 landfill has
been approaching the southern boundary of the PORTS reservation. In 1994, a subsurfacé barrier wall
was completed across a portion of this southern boundary. The.X-749 South Barrier Wall is designed to
inhibit-migration of the plume off plant property prior to the implementation of a final remedial measure.

The X-120 Old Training Facility covered an area of approximately 11.5 acres near the present-day
XT-847 building. The X-120 facility, which no longer exists, included a machine shop, metal shop, paint
shop, and several warehouses used during the construction of PORTS in the 1950s. Groundwater in the
vicinity of this facnlxty contains primarily trichloroethene. In 1996, a horizontal well was installed along
the approximate axis of the X-120 plume. Contammated groundwater flows from this well to the X-625
Groundwater Treatment Facility. On July 9, 2003, operation of the X-625 Groundwater Treatment
Facility and horizontal well was placed on stand by with approval from Ohio EPA.

The Comprehensive Monitoring Program Jor the X-749 and Peter Kiewit Landfill Areas for the
Portsmouth Gaseous Diffusion Plant was developed in 2003 to monitor the effect of the new X-749
barrier wall on groundwater quality and migration in the northern area of the X-749 plume and at the PK
Landfill. Groundwater quality monitoring required by the program began in the fourth quarter of 2003.

Three wells that monitor the X-749 South Barrier Wall at the leading edge of the groundwater plume
are sampled quarterly. Twenty-seven wells (26 monitoring wells and 1 sump) are sampled semiannually,
13 wells are sampled annually, and 10 wells are sampled biennially to monitor the X-749/X-120 plume.
Beginning in the fourth quarter of 2003, seven wells that were not previously part of the monitoring
program for the X749/X-120 plume and 13 wells that were currently part of the monitoring program for

X-749/X-120 plume began quarterly sampling as required by the Comprehensive Monitoring Program.
Table 6.1 lists the analytical parameters for the wells in this area.

6.4.1.2 PK Landfill

The PX Landfill is located west of Big Run Creek just south of the X-230K Holding Pond. The
landfill, which began operations in 1952, was used as a salvage yard, burn pit, and trash area during the
construction of PORTS. After the initial construction, the disposal site was operated as a sanitary landfill
until 1968, when soil was graded over the site and the area was seeded with native grasses.

During site investigations, intermittent seeps were observed emanating from the PK Landfill into Big

Run Creek.- In 1994, a portion of Big Run Creek was relocated approximately 50 ft to the east. A
groundwater collection system was installed in the old creek channel to capture the seeps emanating from

~ the landfill. A second collection system was constructed in 1997 on the southeastern landfill boundary to

contain the groundwater plume migrating toward Big Run Creek from the southern portion of the PK
landfill. A cap was constructed over the landfill in 1998.

In 2002, a S-year review was completed for the PK Landfill to evaluate the effectiveness of the
corrective measures implemented at this area (see the report entitled X-6//4 Prairie and the X-749B
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Peter Kiewit Landfill Five-Year Evaluatzon Report for the Portsmouth Gaseous Dgﬁ‘uszon Plant, szeton,
Ohio). In response to the findings 'of the 5-year teview, the Comprehensive Monitoring Program for the
X-749 and Peter Kiewit Landfill Areas for the Portsmouth Gaseous Diffusion Plant was developed to
provide additional data to evaluate the effectiveness of the landfill cap and groundwater collection
systems, to determine whether a barrier wall is needed on the north and west sides of the PK Landfill, and
to momtor the eﬁ'ect of the new X-749 barrier wall as previously descnbed

] .

Ten wells are sampled semxannually to’ monitor this area. Two sumps that nccumulate groundwater
within the’ groundwater collection. systems are sampled quarterly. Beginning in the fourth quarter of
2003, 8 of the 10 PK Landfill monitoring wells began - quarterly sampling as required by the
Comprehensive Monitoring Prograni. In’ addmon, quarterly sampling of two manholes in the PK Landfill

groundwater collection systems began 1n the fourth quarter Table 6. l hsts the analyhcal pammeters for
the wells and sumps | in this area; i D .

6.4.1.3 Monltonng results for the X-749IX-1201PK Landfill in 2003

A contaminated groundwater plume s I lZO/PI\ Landfill groundwater
monitoring area (see Fig. 6 2). The most extensrve and most concentrated ‘constituents associated with the
X-749/X-120 plume are volatile ¢ organic compounds partxcularly tnchloroethene “The ; plumé .-perimeter
(defined as 5 ug/L of trrchloroethene) for/all: except the southern” portron of the plume did not change in
2003. In the southern portron of the plume however, tnchloroethene was ‘defected above 5 ug/L in both
samples collected from well X749-97G’ (downgradnent from ‘the south” bamer wall). Concentrations of
trichloroethene, technetium-99, and/or ‘other volatile orgamc compounds continued to increase in wells
upgradient from the south barrier’ wall (wells X749:PZ04G; X749-44G, -and X749-45G). Planning was
begun in 2003 and actions were taken in 2004 to remedlate and provxde addmonal monitoring of this area.

In addition to volatile orgamc compounds morgamcs (metals) and radionuclides have also been
detected in the groundwater beneath the X-749 area. . Remedxatlon of groundwater is being accomplished
in accordance with the RCRA Correctlve Actron Program

Some of the wells associated with the PK Landﬁll also appear to be contaminated with low levels of
volatile organic compounds, but usually at concentratlons below preliminary remediation goals. Vinyl
chloride, however, was detected in samples cqllected from wells PK-17B and PK-21B at conceritrations

ranging from 4.5 to 35 pg/L, which is above the preliminary remediation goal of 2 ug/L.. Vinyl chloride
is typically detected in these wells.

Cobalt is of special interest in the PK Landfill monitoring area and was detected in three wells in
2003 at concentrations above the preliminary remediation goal. Remediation of groundwater is being
accomplished in accordance with the RCRA Correctlve Actlon Program.

6.4.2 Quadrant I Groundwater Invcstxgatxvc Area/X—749A Classified Materials Disposal Facility

In the northern portion of Quadrant I, groundwater concerns focus on two areas: the Quadrant I
Groundwater Investigative Area and the X-749A Classified Materials Disposal Facility. - The X-231B
Southwest Oil Biodegradation Plot is a2 part of the Quadrant I Groundwater Investigative Area and was
monitored prior to implementation of the Integrated Groiumdwater Monitoring Plan. The X—749A was

also monitored prior to implementation of the ]ntegrated Groundwater Momtormg Plan under
requirements for solid waste landfills.
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6.42.1 X-231B Southwest Oil Biodegra'dation Plot

- The X-231B Southwest Orl Blodegradatlon Plot ‘was used from 1976 to 1983 for land appllcatlon of
contaminated oil/solvent mixtures generated from the enrichment process and maintenance activities.
The X-231B area, located west of.the X-600 Steam Plant, consisted of two disposal plots, each

surrounded by.an elevated soil berm, that were p '1odreally fertilized and plowed to enhance aeration and
promote biological degradation of waste oil.

.....

and began operation in 2002 The extracted groundwater is treated at the X-622 Groundwater Treatment

Facility and discharged through DOE NPDES Outfall 608, which flows to the USEC Sewage Treatment .
Plant. A multimedia landfill cap was mstalled over '.thrs area in 2000 to minimize water infiltration and
control the spread of contammatxon

Twenty-two wells are sampled semxannually as part of the momtormg program for the Quadrant I
Groundwater Investigative Area:  An additional: 16 wells 'are sampled annually or biennially. Table 6.1
lists the analytical parameters for the wells m th1s are .

6.4.22 )s.—749A Classified Matenals Drsposal Facrhty

The 6-acre X-749A Classifi ed Matenals Dlsposal Faclllty operated from 1953 through 1988 for the
disposal of wastes classified under the Atomrc nergy’ Act.- Potential contaminants include PCBs,
asbestos, radionuclides, and industrial waste..: Closure of the landfill, completed in 1994, included the
construction of a multilayer cap and the- mstallatlon of a drainage system to collect, surface water runoff.
The drainage system discharges via a USEC NPDES-perrmtted outfall,

Ten wells are-sampled semiannually as- part of the routine monitoring program for the X-749A
landfill. Table 6.1 lists the analytlcal parameters for the wells in this area.

A contaminated groundwater plume con51stmg prlmarlly of trichloroethene is associated with the
Quadrant 1 Groundwater Investigative Area (see Fig. 6.3). Other volatile organlc compounds are also
present in the plume. The eastern edge of the tnchloroethene plume in this area contracted slightly in

2003 because trichloroethene was detected at less than 5 ug/L (the definition of the. plume perimeter) in’
well X749A-01G. i,

Concentrations of trichloroethene detected in several wells wrthm the plume have decreased when
compared to data collected prior to 2002: because of the 11 new extraction wells in the Quadrant I
Groundwater Investigative Area, which began operation in April 2002. For examplé, trichloroethene was
detected at 300 and 600 ug/L in samples collected during 2003 from well X231B-02G, which is in the
center of the plume near extraction well EW-2. Concentrations of trichloroethene detected in samples
from this well in 1999-2001 ranged from 3100 to 5500 ug/L

Inorganics (metals) and radionuclides have also been detected in the groundwater beneath the area.

Remediation of groundwater is being accompllshed in accordance with the RCRA Corrective Action
Program.
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Statistical evaluations of data collected from wells at the X-749A landfill are also completed to
monitor the landfill for releases. In the second quarter of 2003, the control limit for alkalinity was
exceeded in the sample collected from well X749A-05G. After additional data collection, the initial
exceedence appeared to be the result of natural variation related to above-average precipitation and
correspondmg high groundwater levels in the second quarter of 2003. DOE provided this information to
Ohio EPA in a letter dated August 27, 2003. Ohio EPA accepted DOE’s explanation of the exceedence in
a letter dated November 6, 2003. Statistical evaluations.of data collected from X—749A wells i in the fourth
quaxter of 2003 mdlcatcd that a release from the landfill did not occur.

643 Quadrant II Groundwater Investigative Arca

The Quadrant II Groundwater Investigative Area consists of an.area:of groundwater contamination
-with several potential sources. -One of these sources; the X—7OIC Neutmhzatron Pit, was monitored prior
to implementation of the Integrated Groundwater Momtormg Plan The X-7OIC Neutralization Pit was
an open-topped neutralization plt that received process. efﬂuents and. basement _sump wastewater such as
acid and alkali solutions and rinse water contammated wrth trrchloroethene and/or trichloroethane from
metal cleaning operations.. The X-7OIC Neutraltzat n-"th was located within a- trichloroethene plume
centered around the X—7OO and X-705 bunldmg' : 'The pit Was removed m 2001

The natural groundwater ﬂow drrectlon in this are » _15 to the east toward thtle Beaver Creek The -
groundwater flow pattern has been’ changed in, thls'area ‘by use-of sump pumps in the basements of the
X-700 and X-705 buildings. Thus, the groundwater plume in this area does not spread but instead flows
toward the sumps where it is. collected and then’ ‘treated ‘at the X-622T Groundwater Treatment Facility.
This facility discharges through DOE NPDES Outfall 611, whxch flows to the USEC Sewage Treatment
Plant. Ten wells are sampled annually as part of the monitoring program for this area. An additional 15
wells are sampled biennially. Table 6.1 lists the analytical parameters for the wells in this area.

6.4.3.1 Monitoring results forj_the Quadrant II Groundwa’ter Invcstigativc Area in 2003

A contaminated groundwater plume consisting primarily of trichloroethene is associated with the

. Quadrant II Groundwater Investigative Area (see Fig. 6.4). The plume expanded in 2003 based on a

detection of trichloroethene at 200 ug/L in the sample collected from well X705-04G, which is in the

northwest corner of the monitoring area. Trichloroethene was not detected in samples collected from this
well in 1999 and 2001 (the well is sampled biennially).

Numerous other volatile organics were also detected within the plume. Inorganics (metals) and
radionuclides were also detected in 2003. Remediation of groundwater is being accomplished in
accordance with the RCRA Corrective Action Program.

6.4.4 X-701B Holding Pond

In the eastern portion of Quadrant'II, groundwater concerns focus on three areas: the X-701B
Holding Pond, the X-230J7 Holding Pond, and the X-744Y Waste Storage Yard.

The X-701B Holding Pond was used from the beginning of plant operations in 1954 until November
1988. The pond was designed for neutralization and settlement of acid waste from' several sources.
Trichloroethane and trichloroethene were also discharged to the pond. Two sludge retention basins were
located west of the holding pond. The X-230J7 Holding Pond received wastewater from the X-701B
Holding Pond. The X-744Y Waste Storage Yard is south of the X-701B Holding Pond. The yard is

approximately 15.acres and surrounds the X-744G BulL Storage Buxldmg RCRA hazardous waste was
managed in this area.
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A contammated groundwater plume extends from the X-701B Holdmg Pond to Lrtt]e Beaver Creek.

_ Three groundwater extraction wells were installed southeast of the X-701B Holdmg Pond as part of the

ongoing RCRA closure of the unit. These wells were desrgned to mtercept contaminated groundwater
emanating from the holding pond area before it could join the existing groundwater ‘contaminant plume.
Extracted groundwater is processed at the X-623 Groundwater Treatment Facility and d:scharges through
DOE NPDES. Outfall 610, which flows to the USEC Sewage Treatment Plait.” “This facility also
processes water recovered from a shallow sump in the bottom of the X-701B Holdmg Pond

Two groundwater mterceptor trenches (French drams) are used to mtercept tnchloroethene-
contaminated groundwater emanating from X-701B. These 1nterceptor trenches, called the X-237
Groundwater Collection System have significantly reduced trichloroethene migration into Little Beaver -
Creek. The 660-foot-long primary trench has two sumps in the backfill, and a 440-foot-long secondary
trench intersects the primary trench. The extracted groundwater is treated at the X-624 Groundwater
Treatment Facility and dlscharges through DOE NPDES Outfall 015, which flows to Little Beaver Creek.

Thirty-three wells are sampledvsemlannually as part of the monitoring program for ﬂ'llS area. An

additional 11 wells are sampled 'annual]y or -bxenmally. Table 6 1 hsts the analytrcal parameters for the
wells in this area. : - : : :

6.4.4.1 Monitoring results for the X-701B Holdmgl’ond m'zoos s

The trichloroethene plume at this groundwater momtormg area contams the hlghest concentratrons of
trichloroethene measured in groundwater at PORTS. Numerous other volatile organics are also detected
in samples collected from the monitoring wells in this area. The plume perimeter did not change
significantly from 2002 to 2003 (see Fig. 6.5). - Additionally, the second trichloroethene plume in the
X-701B monitoring area (the plume southwest of the X-744G Bulk Storage Burldmg) did not change
significantly in 2003.

Samples from four wells in the western portion of the monitoring area were analyzed for selected
metals (cadmium, chromium, cobalt, lead, manganese, nickel, and thallium). Chromium, cobalt, and/or
thallium were detected above-the respective preliminary remediation goal in three of the four wells.
Samples from five wells near the X-744G Bulk Storage Building were analyzed for cadmium and nickel,
which were detected above preliminary remediation goals in three of the five wells.

Radionuclides were also detected in the groundwater in this area. Remediation of groundwater is
being accomplished in accordance withi the RCRA Corrective Action Program.

- 6.4.5 X-633 Pumphouse/Cooling Towers Area

The X-633 Pumphouse/Cooling Towers Area consists ofa recrrculatmg water pumphouse and four
cooling towers with associated basins. Chromium-based corrosion inhibitors were added to the cooling
water until the early 1990s, when the system was converted to a phosphate-based inhibitor.

The X-633 Pumphouse/Coolmg Towers Area was identified as an area of concem for potential
metals contamination in 1996 based on historical analytical data for ‘groundwater wells in this area.
Samples from wells in this area were collected to assess the area for metals contamination. ‘Based on the
results of this study, this area was added to the PORTS groundwater monitoring program. Two wells (see
Fig. 6.6) are sampled semiannually for chromium as part of the monitoring program for this area.
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6.4.5.1 Monitoring results for the X-633 Pumphouse/Cooling Towers Area in 2003

Chromium was detected in both of the X-633 monitoring wells in 2003. Samples collected from
well X633-07G contained chromium at concentrations near or above the preliminary remediation goal of
100 pg/L: 94 ug/L (second quarter) and 200 pg/L (fourth quarter). Samples collected from well
X633-PZ04G also contained chromium but at levels well below the preliminary remediation goal. These
results are typical for these wells.

6.4.6 X-616 Chromium Slud"e Surface Impoundments

_ The X-616 Chromium Sludge Surface Impoundments were two unlined surface impoundments used
from 1976 to 1985 for storage of sludge. generated by the treatment of water from the PORTS process
cooling system. A corrosion inhibitor containing chromium was used in.the cooling water system.
Sludge containing chromium was produced by the water treatment system and was pumped into and
stored in the X-616 unpoundments The sludge was removed from the lmpoundments and remediated as
an interim action in 1990.and; 1991, - The unit was certified- closed in 1993. Six wells are sampled

annually and 10 wells are sampled blenmally as part of the momtormg program for this area. Table 6.1
lists the analytical parameters for the wells i in this area.

6.4.6.1 Monitoring results for the X-616 Chromium Sludge Surface Impoux"l'dmegts in 2003

Chromium is of special concern at the X-616 because of the previous use of the area. Chromium is
routinely detected above the preliminary remediation goal (100 ug/L) in the samples collected from well
X616-05G and was detected at 168 rig/L in the sample collected in 2003. Chromium was not detected at
concentrations above the PRG in any other X-616 well. Concentrations of chromium detected in this well
have exceeded the preliminary remediation goal in previous years as well.. Figure 6.7 shows the
concentrations of chromium in wells at the X-616. Nickel was also detected above the preliminary
remediation goal (100 ng/L for Gallia wells) in two wells (X616-05G and X616-25G). '

Volatile organic compounds were detected at low levels in samples collected from three wells in this
area. The only volatile organic compound detected above its prehmmary remediation goal was -

trichloroethene. Remediation of groundwater is being accomphshed in accordance with the RCRA
Corrective Action Program.

6.4.7 X-740 Waste Oil Handling Facility

The X-740 Waste Oil Handling Facility, which is located on the western half of PORTS south of the
X-530A Switchyard, consists of two hazardous waste management units: the X-740 Waste Storage
Facility and the X-740 Hazardous Waste Storage Tank (sump), which was located within the building.
The X-740 facility, which operated from 1983 until 1991, was used as an inventory and staging facility
for waste oil and waste solvents that were generated from various plant operational and maintenance . .
activities. The tank/sump, which was only operated until 1990, was used to collect residual waste oil and
waste solvents from containers crushed in a hydraulic drum crusher at the facility. The facility and sump
were initially identified as hazardous waste management units in 1991. The X-740 Waste Oil Handling
Facility (both the facility and sump identified as hazardous waste management units) underwent closure,
and closure certification was approved by Ohio EPA in 1998.
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- In 1999, poplar trees were planted in a 2.6-acre area above the groundwater plume near the X-740
Waste Oil Handling Facility. This remediation technique, called phytoremediation, uses plants to remove
or degrade contaminants in soil and groundwater. The monitoring program for the X-740 area includes
monitoring of .water levels around the trees to evaluate water usage by the trees, in addmon to routine
momtonng of groundwater wélls for contaminants,

Nme wells are sampled semiannually, two wells are sampled annually, and four wells are sampled

_ blenmally as part of the momtormg program for this area. Table 6.1 lists the analytical parameters for the

wells in this area.

64 7 1 Momtonng results for the X-740 Waste Oil Handling Facxllty in 2003

Water levél measurements are collected on a frequent basns from the X-740 momtormg wells dunng
the growing season to determine whether the poplar trees that compnse the phytoreniediation system for
this area are using water as intended. Hourly water level measurements' collected at two X-740 Gallia
wells from July 1 through July 31, 2003 mdlcated groundwater usage by the trees

A contaminated groundwater plume consisting primarily of trlchloroethene is Iocated near the X-740
Waste Qil Handling Facility (see Fxg 6.8). Concentrations of trichloroethene detected in the: X-740 wells,
as well as the plume perimeter, Wwere similar to data collected in 2002, with the exception: of well
X740-PZ17G. - In the fourth’ quartér. of 2003, trichloroéthene was detected at 460 ng/L in well
X740-PZ17G, which is approximately 10 tinies higher than the concentrations prevxously detected in this
well (16 to 56 ug/L). However, the concentration of trichloroethene detected in the sample collected

.from this well during the second quarter of 2004 retumed to a typical level (52 pg/L). ‘L

Inorganics (metals) and radlonuclldes were also detected in 2003 Remediation of groundwater is
being accomplished in accordance with the RCRA Corrective Action Program.

6.4.8 X-611A Former Lime Sludge Lagdons : ' ,

* The X-611A Former Lime Sludge Lagoons were three adjacent unlined sludge retention lagoons
constructed in 1954 and. used for disposal of lime sludge.waste from the site water treatment plant from
1954 to 1960. The lagoons cover a surface area of approximately 18 acres. The lagoons were ‘constructed
in a low-lying area that included Little Beaver Creek. As a result, approximately 1500 ft of thtle Beaver

Creek was relocated to a channel just east of the lagoons.

As part of the RCRA Corrective Action Program, a prairie habitat has been developed in this area by
placing a soil cover over the north, middle, and south lagoons. A soil berm was also constructed outside
the northern boundary of the north lagoon to. facilitate. shallow accumulation of water in this low-lying

area. Six wells are sampled semiannually as part of the monitoring program for this area. Table 6.1 lists
the analytical parameters for the wells in this area.

6.4.8.1 Monitoring results l'or the X-611A Former Lime Sludge Lagoons in 2003
The six momtonng wells at X-611A (see Fig. 6. 9) are sampled and analyzed for beryllxum and
chromium. Chromium was detected in four of the six wells in 2003 at concentrations: less than the

preliminary remediation goal. Beryllium was detected in samples collected from one of the
X-611A monitoring wells in 2003 at concentrations less than the preliminary remediation goal;
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. 6.4.9 X-735 Landfills

Several distinct waste management units are contained within the X-735 Landfills area. The main
units consist of the hazardous waste landfill, referred to as the X-735 Landfill (Northern Portion), and the
X-735 Industrial Solid Waste Landfill. The X-735 Industrial Solid Waste Landfill includes the industrial”
-solid waste cells, asbestos disposal cells, and the closed chromium sludge -monocells A and B. The
* chromium sludge monocells contain & portion of the chromxum sludge generated durmg the closure of the
- . X-616 Chromium Sludge Surface Impoundments. )

"Initially, a total of 17.9 acres was approved by the Ohio EPA dnd Pike County Department of Health
for landfill disposal of conventional solid wastes. The landfill began operation in 1981. During operation
of the ‘landfill, PORTS mvestlgatlons indicated - that - -wipe rags contaminated with solvents had
inadvertently been disposed in the northern pomon ‘of the landfill. . "The contaminated Tags were
considered a hazardous waste. Waste disposal “in the northern area ended in December 1991, ‘and Ohio
EPA determined that the area required closure.as-a RCRA hazardous waste landﬁll Consequently, thxs
unit of the samtary landfill was 1dentlﬁed as the X—735 Landfill (Northem POl’thl’l)

A buffer zone was left unexcavated to. provnde space for groundw ater momtonng wells and a space
between the RCRA landfill unit and the remaining southern portion, the X-735 Industrial Solid Waste
Landfill. Routme groundwater monltormg has been conducted at the X-735 Landfills since 1991.

The industrial solid waste portxon of the. X-735 Landfills mcluded a sohd waste section and an
asbestos waste section. The X-735 Industrial Solid Waste Landﬁll not including the chromium sludge
monocells, encornpasses a total area of appro:umately 4.1 acres. Operatton of the X-735 Industrial Solid

~ Waste Landfill ceased in 1997, and this portlon of the landfill was capped in 1998.

The Integrated Groundwater Monztormg Plan incorporates moniforing requlrements for the
hazardous and solid waste portions of the X-735 Landfills. Eighteen wells are sampled semiannually

under the routine monitoring program for this area. Table 6.1 ltStS the analytlcal parameters and th 6.10
shows the monitoring wells in this area. ' ‘ C

6.4.9.1 Monitoring results for the X-735 Landﬁlls in 2003

No volatile organic compounds other than methylene chloride were detected in any of the X-735
wells in 2003. Methylene chloride was detected at .estimated concentrations less than 1 ug/L’in the
samples collected from four wells; however, methylene chloride was also detected in each of the trip
blanks and field blanks associated with the X-735 samples. Methylene chloride is a common laboratory
contaminant. Because it was detected in the blank samples, it was probably present in the groundwater
samples due to sample contammatton ThlS low-level contamination does not impact the usabthty of the

. data.

- Statistical evaluations of data eollected from wells at the X-735 Landfills are also. eompleted to
monitor the landfill for releases. . In the second quarter 2003, one of the two control limits for alkalinity
was exceeded in the samples collected from four wells and one of the control Timits for total dissolved

“solids was exceéded at one well. After additional data collection, the initial exceedences appéared to be
the result of natural variation related to above-average precipitation and corresponding hlgh groundwater
levels in the second quarter of 2003. DOE provided this information to Ohio EPA in a letter dated

"August 27,2003. Ohio EPA accepted DOE’s explanatlon of the exceedenee in a letter dated November 6,
2003. , .
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In the fourth quarter of 2003, the other control limit for total dissolved solids was exceeded in well
X735-21G. Ohio EPA was notified of this exceedence in February 2004." DOE and Ohxo EPA are
workmg together to determme the actions necessary to’ address thrs exceedence '

6.4.10 X-734 Landflls T |

| The X-734 Landﬁlls consrsted of three landfill units that were used until 1985. Detalled records of
materials .disposed of in the landfills were not kept. However, wastes known to be disposed at the
landfills include trash and garbage, construction spoils, wood and other waste from clearing and grubbing,
and empty drums. Other materials reportedly. disposed of in the landfills may have included waste

- contammated wrth metals, empty paint cans, and uramum-contammated soil from the X-342 area

The X-734 Sanltary Landfill was closed in- accordance ‘with the solid waste regulatnons in eﬂ’ect at
that time, and no groundwater monitoring of the unit was required. The X-734 Landﬁlls were capped in
1999-2000 as part of the remedral actions requrred for Quadrant IV

Frﬂeen wells (see Fig. 6. 11) -are sampled semrannually as part of the momtormg program for thls_-
area. Table 6.1 lists the monrtormg parameters for. the wells in this area.

6.4 10. 1 Monitoring results for the X-734 Landfills in 2003

_Volatile organrc compounds were detécted m samples collected from three wells in the X-734
monitoring area in 2003; however, trichloroethene is the only compound that exceeded the preliminary
remediation goal (5 ug/L). In the second quarter and fourth quarter samples collected from-well
X734-21B, tnchloroethene was detected at 130 uzg/L and 140 ug/L, respectively.

Cobalt is also monitored in the X-734 Landfills area. Cobalt was detected in three wells in 2003
(X734-03G, X734-06G, and X734-15G) at concentrations above the preliminary remediation goal of 13 -
pg/L for Gallia wells. These detections ranged from 15 to. 76 ug/L -Additional inorganics (metals) and
radionuclides were also detected in 2003. Control and monitoring of groundwater is being accomphshed
in accordance with the RCRA Corrective Actron Program

.6.4.11 X—533 Switchyard Area

The X-533 Switchyard Area consists of a switchyard containing electrical transformers and- circuit
breakers, associated support buildings, and a transformer cleaning pad. The groundwater area of concern
is located north of the switchyard and assoclated support buxldmgs near the transformer cleaning pad.

The X-533 Switchyard Area was ldentlﬁed as an area of concern for potential metals contamination
in 1996 based on historical analytlcal data for groundwater wells in this area. Samples from wells in this
area were collected to assess the area for metals contamination. The area was added to the PORTS
groundwater monitoring program because the study identified three metals (cadmium, cobalt, and nickel)
that may have contaminated groundwater in thls arca " Three wells are sampled semiannually for
cadmrum, cobalt, and mckel
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6.4.11.1 Monitoring results fo’r the X-533 Switchyard Area in 2003

Two Gallia wells that monitor the X-533 watchyard ‘Area (see Frg 6. 12) were sampled in the
second and fourth quarters of 2003 and analyzed for cadmium, cobalt,’and nickel. Each of the well
samples contained these metals at concentrations above the prelumnary remediation goals (6.5 ug/L. for
cadmium, 13 xg/L for cobalt, and 100 ug/L for nickel). Concentrations of cadmium detected in the wells
ranged from 7.6 to 26 pg/L, concentrations of cobalt detected in the wells rariged from 23 to 62 ug/L, and
concentrations of nickel detected in the wells. ranged from 130 to 300 pg/L. Remediation of groundwater'
1s bemg accomplished in accordance wrth the RCRA Corrective Action Program.

6.4.12 Sur{ace Water Monitoring

Surface water monitoring is conducted in conjunction with groundwater assessment monitoring to -
determine if contamninants present in groundwater are detected in surface water samples. Surface water is
collected quarterly from 13 locations (see Fig. 6.13). In the fourth quarter of 2003, two additional surface
water sampling points were added to the program as required by the Comprehensive Monitoring Program '

' for the X-749 and Peter Kiewit Land}fill Areas for the Portsmouth Gaseous Diffusion Plant. Suiface water

samples are analyzed for the parameters hsted in"Table 6.1. The purpose.for each surface wa’(er
monitoring location is listed below: : ' Lo

« ‘Little Beaver Creek. and . East Dramage Dxtch sample locations- LBC—SWOl LBC-SWOZ and
. EDD- SWO1' assess p0551b1e X-701B area plume groundwater dxscharges

«  Little Beaver Creek samp]e location LBC-SWO03 assesses potentlal contammatlon from the Former
X-611A Lime Sludge Lagoons

«  Big Run Creek sample locatlons BRC-SWO01 and BRC- SW02 monitor for potentlal groundwater
discharges related to the X-231B Southwest Oil Biodegradation Plot, the- Quadrant 1 Groundwater
Investigative Area plume, and the X-749/X-120/PK Landf 1l area plume all of whlch drscharge into
the X-230K Holding Pond and Big Run Creek

- As required by the Comprehensive Monrtormg Program Big Run Creek sample locations
‘BRC-SW03 and BRC-SWO04 "monitor” for potential groundwater dnscharges from the X—749/
X-120/PK Landfill area into Big Run Creek; i

)4 Lo L R :
»  Southwestern Drainage Ditch sample ]ocatxons, UND-SWO01 and UND- SW02 assess potentxal

groundwater releases to this creek and the X-2230M Holding Pond from the western portlon of the
X-749/X-120 groundwater plume. - ...

. North Holding Pond sample location NHP-SWO01- and thtle Beaver Creek sample locatlon

LBC-SW04 assess potentlal groundwater dxscharges from the X—734 Landﬁll and other Quadrant v
sources. )

«  Westem Dramage'Dltc}r sample locatrons WDD SWOl WDD SW02 and WDD-SW03 assess
potential groundwater discharges from the X-616 and X-740 areas to the Westem Dramage Ditch
and the X-2230N Holding Pond.

- 6-27



F-036 @ ..

" tep~016 G

- TRANSFORMER }}
CLEANING
PAD

DN

M

i
TAVAHOLIAS

7
S
X

LEGEND
————— BULDING OUTLMES ™~ CREEKS AND ONCHES (D X533-03G INTEGRATED WELL (3)
- - .t ) - "

—tttttrterie— RAILRCADS

Fig. 6.12. Monitoring wells at the (G Switchyard Area. .

6-28



—
——

"WDois»?/oa'g.%E ,

-.\’_- A =

- ——

-
s = b

———

P = ——

r -

5

: OFSWO1
=

- USEC

. ] 010

’ 1 N
'wDD-5wo2 | {

-

TO OHio AT 32

. -. LBQ_SW03 -

O S

USEC

K.

o

: bSEC USEC;
605 . 1604

D 5 __je0d | I::‘H

useq?

|

— =

q5/

J

“avou waLmMAd

38 e

.
— - — 0 G- S— - S &
- - - -

DOE
612

@UND-SWO1 RN l
BRC-SWo02
A2W0

USE(]
e "

- - 608 e
| I A

BRC-SW01

B\ BRC-SW03
‘R “BRC-SW04

ST ——_
-

e —— e,

e

i

611

QYoH 31334

11

USEC —

ER

1_-‘___-.%\.' .:

S ——— e ve i »”

1

x:;uo W
1
:

'Lscrswm
DQE.: -
015

EDD-SW01/ J

/!

[

Y
.

|
i

QLBQ{SWOZ_ e

LEGEND
. 8.

‘012

Surlaoé Wiater
Monttoring Locations
DOE/SEC
NPDES Outfalls

DOE Mary o
Building Ouflines ™.

Roads

Railroads
Creeks and
Ditches
Ponds

2000 ft

610m

~ Fig. 6.13. Surface water monitoring locations.

629




6.4.12.1 Monitoring results for surface water in 2003

Since 1990, tnchloroethene has been detected regularly : at low levels i samples collected from the

-Southwestern Drainage Ditch (UND-SWO1, :located inside the penmeter road). Trichloroethene’ was -

detected at 1.4 — 3.3 pg/L in 2003. Tnchloroethene was not ‘detected at the samplmg locatlon

downstream from UND-SW01 (UND SW02), which mdxcates that trichloroethene is not- present m the
surface water exiting the PORTS site. :

. Volatile organic compounds (tnchloroethene and cis-1,2-dichloroethene) were detected in samples
collected from the East Drainage Ditch (EDD-SWO01) during the second and/or third quarters of 2003.

Concentrations of thése constituents were 1.2 ug/L and 0.24 ug/L of cis-1,2-dichloroethene and 2.7 ug/L
of trichloroethene (second quarter only). Trichloroethené was also detected in samples collected durmg

. the second quarter from Little Beaver Creek samplmg locations LBC-SW01 (0 31 pg/L) and LBC-SW02 -

(0.22 ug/L). These detections may result from minor releases of trichloroethéne fromi DOE NPDES
Outfall 015, may indicate that.the X-701B groundwater plurne is entering the X-230J7 Holdmg Pond
(which discharges to the East Dramage Dxtch), or may result from sample contamination.

. Discharges of t:nchloroethene from’ DOE NPDES Outfall 015 in 2003 were all below the dlscharge

hmltatlon set by Ohio EPA.: Neither. of the. compounds detected in these samples were detected at

- sampling location LBC-SW04; which monitors Little Beaver Creck at the PORTS reservation boundary.

Therefore, trichloroethene “and czs-l 2-d1chloroethene 1s not present in the surface water exiting the
PORTS snte : :

. Trihalomethanes. .are, a category of volatlle orgamc compounds that are byproducts of water
chlorination and include bromodlchloromethane, bromoform chloroform, and dibromochloromethane.
These VOCs are occasionally or routinely- detected at'most of the surface water sampling locations
because the streams recexve dlscharges that contam chlonnated water from the PORTS NPDES outfalls.

Surface water samples are analyzed: for transuranlc radlonuchdes (amencmm-24l neptunmm-237
plutonium-238, or : plutonium-239/240). “Americium=241- “or’ _plutonium-238.were detected at
concentrations ranging from 0.02866 to 0.323 pCi/L in several siirface water samples collécted in the
fourth quarter of 2003. The laboratory that analyzed these samples indicated that the detections may
result from-incomplete separation of thorium from the;samples, ‘as well as the inherent level of error

associated with radiological analyses.- The detections are significantly less than the DOE derived .

concentration gmdes for these radionuclides: 30 pCi/L: for americium-241 and 40 pCi/L for plutonium-
238. No transuramcs were detected in any of the other surface water samples collected in 2003. .

Technetmm-99 is occasionally detected at surface water momtonng locatxons Technetmm—99 was
detected in two surface water samples.collected in the third quarter of 2003 the sample collected from
Little Beaver Creek (LBC-SW04) at 10.6 pCi/L and the sample collected from the West Drainage Ditch

~ (WDD-SW01) at 11.6 pCi/L. Technetium-99 was not detected in any of the other surface watér samples
collected in 2003. These detections are well below the EPA drinking water standard for technetxum-99 :

(900 pCi/L based on a dose of 4 mrem/year from beta emxtters)

*Uranium was routinely detected in surface water samples at concentrations similar to those detected
in 2002. Because uranium occurs naturally in rocks and soil, some or all of the uranium detected in these
samples may be due to naturally—occumng uranium.
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6.4.13 Water Supply Monitoring .

Routine monitoring of residential drinking water sources is completed at PORTS in accordance with
- the requirements of Section VIII of the September 1989 ‘Consent Decree between the State of Oth and

- DOE and the Residential Groundwater Momtormg Requlrements ‘contained in the Integrated
Groundwater Momtorxng Plan. : :

The purpose of the program is to determme whether resrdentlal drinking water sources have been

adversely affected by plant operations. “Although this program 'may provide an indication of contarinant

. transport- off site, it should not be interpreted as,an extension of the on-site groundwater monrtormg

program, which bears the responsibility for detectlon of contaminants and determining the rate and extent

* of contaminant movement. Data from this program wrll not be used in environmental mvestlgatlons due

to the lack of knowledge of how residential’ wells “were .constructed 'and due to the presence of vanous
types of pumps (whrch may not be 1deal equrpment for saxnplmg)

Seven residential drinking water sources partnerpated in‘the program in 2003 (see Frg 6.14). Wells
are sampled semrannually with two samples collected from each well: a regular sample and a duplicate
sample. Each sample is analyzed for the parameters listed-in Table’6.1. The PORTS water supply
(RES-012 on Fig. 6.14) is also sampled as part ‘of this program.- Samplmg locations may be added or

- deleted if requested by a resident and as program requrrements dictate. Typically, sampling locatlons are
cL deleted when a resxdent obtams a pubhc water supply ' ’

Laboratory contammants acetone and methylene chlonde were detected in sorme of the water supply
- samples collected in the third quarter of 2003. Methylene chloride was detected in each of the samples
but methylene chloride was also detected in“the laboratory blank assocrated with the samples which
indicates that the detections were due to laboratory contarnination. Acetone was detected in the regular
sample collected from RES-012 (the PORTS water supply), but was not detected in the duplicate sample

In the first quarter of 2003, technetlum-99 was detected at 40.7.pCi/L in the duplicate sample
-collected from RES-005 (south of the PORTS reservation), but was not detected in the regular sample
collected from this location.- Although water supply sampling and analysis was not scheduled for the
second quarter, two samples were collected from RES-005 on May 29, 2003, -and -analyzed for
technetium-99. Technetium-99 was not detected in the regular sample, duplicate sample or field blank
collected at location RES-005 in the second quarter Technetrum-99 was not detected in any of the other
“water supply samples collected i in 2003.

In the duplicate sample collected in the thlrd quarter from RES 016 americium-241 was detected at
0.1007 pCi/L, but was not detected in the regular sample collected from this location. Americium-241
was not detected at this location in the ﬁrst_quarter of 2003 or in 200i-2002. This detection could not
" result from groundwater migration off site due to the location of the water supply and groundwater flow
patterns, but could result from the inherent level of error associated with laboratory analytical capabllltres

The concentration of americium-241 in the samplé ‘was near the laboratory detection limit (or mmlmum
detectable actrvxty)

R

Metals detected in the water supply samples were within naturally-occurring concentratlons found in
the area. Low levels of uranium and uranium 1sotopes detected in some _of the wells are consistent with .
naturally—oecumng concentratlons found in common geologlc materials.
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6. 5 DOE ORDER MONITORING I’ROGRAMS

""The surveillance monitoring program at DOE PORTS consrsts of exrt pathway momtormg Exit
pathway monitoring assesses the effect of the fac111ty on off-site groundwater quality.

6 S.1 Exxt Pathway Momtonng :

Selected locations on local streams and _drainage channels -near the. reservatton boundary are
sampling points of the exit pathway monitoring program because groundwater discharges to these surface
waters. Monitaring wells near the reservation boundary are also used in the exit pathway momtormg

program. Figure 6.15 shows the sampling locatxons for exit pathway momtormg and Table 6.1 lists the

analytrcal parameters

. Surface water samphng points on B1g Run Creek (BRC-SWOZ), Little Beaver Creek (LBC SW04),
Southwestern Drainage Ditch (UND-SW02), and Western Drainage Ditch (WDD-SW03) are part of the
exit. pathway momtormg program.  Laboratory contaminants: acetone and methylene chloride were
detected in a few of the: samples ‘collected from these . locations in 2003. Trihalomethanes, whlch are’
common residuals in chlorinated drinking water, were detected in samples collected from the Western
Drainage Ditch. Transuranics were. detected in.the fourth quarter sample collected from the Western

" Drainage Ditch, and technetlum-99 was detected in the third quarter sample collected from Little Beaver

Creek. Metals, including uramum “were | detected at - concentrations -consistent -with background

. concentrations for these parameters Sectlon 64 121 provrdes additional mformatlon for these

momtormg results SO
: we ¥ : : :

In 2003, volatile orgamc compounds mcludmg tnchloroethcne, were detected in three ‘of the exit
pathway groundwater monitoring wells. ()(749-446 X749-45G, and’ X749-97G) that monitor the X-749
South Barrier Wall and are part of the monitoring. program for the X-749/X-120/PK Landfill monitoring
area (see Fig. 6.2 and Sect. 6.4.1.4)." Technetium-99. was'detected in both samples collected from well
X749-44G at 15 and 11.5 pCi/L. Remediation of groundwater is bemg accompllshcd in accordance with
the RCRA Corrective Action Program. = -

7 e -

6.6 GROUNDWATER TREATMENT F ACILITIES

In 2003, a combined total of approxxmately 33 mxlllon gallons of water was treated at thé X-622,
X-622T, X-623, X-624, and X-625 Groundwater Treatment Facilities. .*Approximately 310 gallons of
trichloroethene were removed from the water. ~The amount : of - tnchloroethene removed by the
groundwater treatment facilities in 2003, more than doubled from ‘that rémoved in 2002 (144 gallons),
primarily due to increased groundwater extraction by the X-701B extraction wells (X-623 Groundwater
Treatment Facility). All processed water is discharged through NPDES outfalls before exntmg PORTS.
More water was treated in 2003 than in 2002 (28 million gallons) due to variations in groundwater

. recovery, additional groundwater removed by the new extraction wells in Quadrant 1, and mcreased use of

the X-701B extraction wells. Facility mformatxon is summanzed in Table 6 2
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Table 6.2. Summary of tnchloroethene removed by DOE PORTS o
ground“ ater treatment facllltles in 2003

. Facility - Gallons of water ‘. Gallons of TCE
» : Citreated © .- -removed
X-622 o 15 104020 -~ - - 4
X-622T 10,870,710 ' 18
X-623 3,694,598 265
. X-624 - : 3 314,886 LT +23 :
,X-625 . 36060‘ ' . p.003 - -

t

6. 6 1 X-622 Groundvl ater Treatment Facxhty

The X-622 Groundwater Treatment Fac1llty consists of an air stnpper with offgas activated carbon
filtration and aqueous-phase activated carbon filtration. This facility processes groundwater from the
followmg systems m Quadrant I P

. _.','-.“Groundwater collectlon system and assoclated sump (X749 WPW) on the southwest boundary of the
- X-749 Landfill - : o . :

:‘l

«  Groundwater eollectlon system and assoclated sumps (PI\-PL6 and PK-PL6A) on the eastern
‘boundary of the PK Landfill e ,

. A -Fourteen extractlon ‘wells located n the QuadrantI Groundwater Investlgatlve Area

" The X-749 and PK Landfill groundwater collectlon systems -and the extractxon wells in the Quadrant
I Groundwater Investigative Area operated throughout 2003. The facility processed approximately 15.1
million gallons of groundwater, thereby removing approximately 4 gallons of trichloroethene from the
water. -Treated water from the facility discharges through DOE NPDES Outfall 608, which flows to the
USEC Sewage Treatment Plant. No NPDES perrmt lnmtatxons were exceeded at Outfall 608 in 2003.

3

6. 6.2 X-622T Groundwater Treatment Faenhty

At the X-622T Groundwater Treatment Faclhty, aetwated carbon is’ used to treat contammated
groundwater from thé X-700 Chemical Cleaning Facility and the X-705 Decontamination Building. The . -
* X-700 and X-705 buxldmgs are loeated above the Quadrant I Groundwater Investlgatwe Area plume, and
contaminated groundwater is extracted from" sumps locatéd. in the basement .of each bunldmg

Construction of the X-627 Groundwater Treatment Faexlxty, whxch wxll replace the X—622T began in
2004. ' . .

The X-700 and X-705 sumps operated throughout 2003 Apprommately 10. 9 mllllon gallons of
' groundwater were processed during 2003, thereby removing 18 gallons of tnchloroethene from the water.
Tréated water from the facility discharges through DOE NPDES Outfall 611, -which flows to the USEC
Sewage Treatment Plant. No NPDES permit lnmtatxons were exceeded at Qutfall 611 in 2003,

6.6.3 X-623 Groundwater Treatment Facility

The X-623 Groundwater Treatment Facility consists of an air stripper with offgas activated carbon
filtration and aqueous-phase activated carbon filtration. The X-623 Groundwater Treatment Facility
treats trichloroethene-contaminated groundwater from a sump in the bottom of the X-701B Holdmg Pond
and three groundwater extractlon wells (#1,#2, and #3) east of the holding pond
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The sump located in the bottom of the X-701B Holdmg Pond operated throughout 2003. Extraction

well #1 began operation in the third quarter of 2003 after being out of service for many years. Extraction '

well #1 operated throughout the third and fourth quarters, although at reduced pumping rates in July and
. August 2003. The operatton of this extraction well accounts for the increased removal of trichloroethene-
at this treatment facility in 2003. Extraction well # operated throughout the year, with the exception of
February 2003. Extraction well #3 was out of service in January 2003 and from June through November

~2003.

The facility treated’ approximately 3.7 mllhon gallons of water durmg 2003, thereby removing
approximately 265 gallons of trichloroethene frorii the water. Treated Wwater from the facility discharges

through DOE NPDES Outfall 610, which flows to the USEC Sewage Treatment Plant. No;NPDES

permit limitations were exceeded at Outfall 610 in 2003.
6.6.4 X-624 Ground_water Treatment Facility -

At the X-624 Groundwater Treatment Facility, groundwater is treated via an'atr stripper with oﬁ'gas
activated carbon filtration and aqueous-phase .activated carbon filtration.” - This facility processes
trichloroethene-contaminated groundwater from the X-701B groundwater plume, specifically the X-237

Groundwater Collection System,” which consists of north-south and east-west collection trenches and
sumps #1 and #2. -

The X-237 Groundwater Collection System operated throughout 2003, The X-624 Groundwater
Treatment Facility treated approximately 3.3 million gallons of water in 2003, thereby removing
approximately 23 gallons of trichloroethene from the water. Treated water from the facility discharges
through DOE NPDES Outfall 015, which discharges- to Little Beaver Creek. No NPDES perrmt
limitations were exceeded at Outfall 015 in 2003

6.6. 5 X-625 Groundwater Treatment Faclhty

Groundwater in the northwest portion of the X-749/X-120 groundwater plume is grav1ty-fed from a
horizontal well to the X-625 Groundwater Treatment Facility.” As part of a technology demonstration,

water at this facility was treated with various passive media such as iron filings. The water was then
filtered by activated carbon prior to discharge.

The three treatment trains in the X-625 Groundwater Treatment Facility operated dunng the ﬂrst and'

second quarters of 2003; however, the first and second drums in the first treatment train were out of
service, and two drums on the second treatment train were plugged during this time. On July 9, 2003, the
"X-625 Groundwater Treatment Facility was placed on stand-by with approval from Ohio EPA.

From January 1, 2003 through July 9 2003, approxrmately 36,060 gallons of groundwater were
treated, thereby removing approximately 0.003 gallon of trichloroethene. Treated water from the facility
discharges through DOE NPDES Outfall 612, which flows to DOE Outfall 012 (the X-2230M Holding
Pond). No NPDES permit limitations were exceeded at Outfall 612 when it was operatirig during 2003.
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7. QUALITY ASSURANCE

Quahty assurance and quaht) control are essentral components ‘of envircamiental momtormg at DOE
PORTS Quality is integrated -into sample preservation, field ‘data”and’ sample collection, ‘sample
transportatlon and sample analysis. Numerous program assessment activities in the field and within the

facilities are. conducted at- regular mtervals to’ demonstrate that quahty is bullt into and mamtamed in all
DOE PORTS programs R :

'

7.2 INTRODUCTION

processes mvolved in samplmg the environment and in analyzmg the samples " To démonstrate accurate
results, DOE PORTS uses the followmg planned and systematrc controls

«  implementation of standard operating procedurcs for sample collectlon and analysrs,
*  training and qualification of surveyors and analysts

* implementation of sample trackmg and cham-of-custody procedures to demonstrate traeeabrhty and
- integrity of samples and data;

*  participation in extemal quahty control programs;

«  frequent calibration and routine maintenance of measuring and test equrpment

*  maintenance of mtemal quahty control’ programs

. 1mplementatlon of good measurement technlques and good ]aboratory practlces, and

. frequent assessments of ﬂeld samplmg, measu.rement actrvrtles and lahoratory proeesses
Envrronmental sampling -is condueted at DOE PORTS in accordance w1th state and federal
regulations and DOE Orders. Sampling plans and procedures are prepared, and appropriate sampling
instruments or devices are selected in accordance with practices recommended by the U.S. EPA, the
American Society for Testing and Materials, or other authorities. Chain-of-custody documentation is
prepared from the point of sampling. The samples remain in the custody of the sampling group until they
are transferred to the on-site laboratory or received at the off-site laboratory. Shipped samples are sealed

within the shipping container to prevent tampering until they are received by the sample custodian at the
off-site laboratory.

The analytical data are reviewed to determine compliance with applicable regulations and permits.
The data are used to identify locations and concentrations of contaminants of concern, to evaluate the rate:
and extent of contamination at the site, and to help determine the need for remedial action. Adequate and

complete documentation generated as a result of these efforts supports the quality standards established at
DOE PORTS ' . '



7.3 FIELD SAMPLING AND MONITORING

Personnel involved in field sampling and monitoring are properly trained. Procedures are developed
from guidelines and regulations created by DOE or other regulatory agencies that have:authority over
-DOE PORTS activities. These procedures specify sampling protocol, sampling devices, and ‘containers
and preservatives to be used. Chain-of-custody procedures (used with all samples) are documented, and
samples are controlled and protected from the pomt of collection to thc generatxon of analytlcal results

Data generated from. f‘ eld sampllng can be greatly mfluenced by the methods used to collect and
transport the samples. A quality assurance program provxdes the procedures for proper sample collection
so that the samples represent the conditions that exist in the environment at the time of sampling. The
DOE PORTS quality assurance program mandates compliance with written sampling procedures, use of
clean sampling devices and containers, use of approved sample preservation techniques, and collection of
field blanks, trip blanks, and duplicate samples. Chain-of-custody procedures are strictly followed to

maintain sample integrity. In order to maintain sample integrity, samples are dellvered to the laboratory
as soon as practicable aﬁer collectlon :

7.4 ANALYTICAL QUALITY ASSURANCE

DOE PORTS only uses analytical laboratories that demonstrate eompliance in the following areas
through participation in independent audits and surveillance programs:

compliance with federal waste disposal regulations,

data quality,

materials management,

sample control,

data management,

electronic data management,

implementation of a laboratory quality assurance plan, and
review of external and internal performance evaluation program.

After they are received by DOE PORTS, analytical laboratory data are independently evaluated
using a systematic process that compares the data to established quality assurance/quality control criteria.
An independent data validator checks documentation produced by the analytical laboratory to verify that
the laboratory has provided data that meet established criteria.
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" This appendix presents basic facts concemmg radlatnon The mformatlon is intended as a basis for
‘understanding the dose assocxated with reledses from DOE/PORTS not as a comprehenswe discussion of
radiation and .its effects on’ the environment and biological systems. The McGraw-Hill chtzanary of
Scientific and Technical Terms defines radiation and radioactivity as follows.

radiation — (1) The emission and propagation of waves transmitting energy through space or -
through some medium; for example, the emission and propagation of electromagnetic, sound, or
. .elastic waves. :(2) ‘The energy. transmitted through space or. some medxum when unquahfied,
: usually . refers to electromagnetic radiation. "Also Lnown -as radiant’ energy.. (3).:A stream-of
particles, such as.electrons, ‘neutrons, protons, alpha particles, or high-energy photons ora-

mlxture of these (McGraw-Hill 1989).

: radxaactxvzty——A partxcular type of radlatlon emltted by a radloactlve substance such as alpha

' radloactlvxty (McGraw-Hill 1989). -

Radxatlon occurs naturally; it was not invented. but discovered. Pe0ple are constantly exposed to :
‘radiation.- For example radon in air, potassmm in food and water, and uranium, thorium, and radium in
the -earth’s ‘crust are all sources of radiation. The following discussion describes important aspects of -
radiation, including -atoms and isotopes; types, sources, and pathways of radxatxon radiation

measurement; and dose information.

A.1 ATOMS AND ISOTOPES

All matter is made up of atoms. An atom is “a unit -
of measure consisting of a single nucleus surrounded by, |-
a number of electrons equal to the number of protons in -
the nucleus” (Américan Nuclear Society 1986). The

number of protons in the nucleus determines an
element’s atomic’ number, or chemical identity. With the
exception of hydrogen, the nucleus of each type of atom
also contains at least one neutron. Unlike protons, the
number of neutrons may vary among atoms of the same

‘element The . number of . neutrons -.and - protons g
determmes the atomic weight. Atoms :of ‘the same

element with a different number of neutrons are called
isotopes. In other words, isotopes have the same
chemical properties but different atomic weights. Figure
Al deplcts isotopes of the element hydrogen. Another

.example is the element uranium, which has 92 protons; -

all isotopes - of uranium, therefore, have 92 protons.

However, each uranium isotope has a different number '
of neutrons. Uranium-238 (also denoted #**U) has 92 .

protons and 146 neutrons; uranium-235 has 92 protons

and.143 neutrons; uramum-240 has 92 protons and 148A

neutrons.

?,_ A‘-3
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"} Fig. A1l Isotopes of the elemient hydrogen.




Some isotopes. are’ stable;, or nonradioactive; some are radloactlve Radioactive 1sotopes are called
' radioisotopes, or radionuclides. In an attempt to become stable, radionuclides “throw away, or emit, rays
or pamcles This emission of rays and partxcles is known as radloactxve decay. S

A2 RADIATION

Radlatlon, or radrant energy, is. energy .in- the form ‘of waves.or partlcles movmg through space
Visible light, heat, radio waves, and alpha particles are examples of radiation. "When people feel warmth
from the sunhght, they are actually absorbing the radiant energy emltted by the sun.

Electromagnetic radiation is radiation in the form of elect:omagne’uc waves; examples include
gamma rays, ultraviolet light, and radio waves. Particulate radiation is radiation in the form of particles;

examples include alpha and beta particles. Radiation also is characterized by the way in which it interacts
with matter.

A 2.1 Iomzmg Radiation

Normally, an atom has an equal number of
protons and electrons; however atoms can lose
or gain electrons in a process known as
jonization.” Some form of radiation can ionize
atoms by “knocking” electrons off -atoms.
Examples of ionizing radiation include alpha,
beta, and gamma radiation. Ionizing radiation is
capable of changing the chemical state of matter
and subsequently causing biological damage and
thus is potentially harmful to human health.
Figure A.2 shows the penetrating potential of
different types of ionizing radiation;

ALPHA BETA GAMMA,
X-RAYS

A.2.2 Nonionizing Radiation : Fig. A.2. Penetrating power of radiation.

Nonionizing radiation bounces off or passes through mattér without displacing electrons. Examples
include visible light and radio waves. Currently, it is unclear whether nonionizing radiation is harmful to
human health. In the discussion that follows, the term radiation is used to describe ionizing radiation.

A.3 SOURCES OF RADIATION.-

Radiation is everywhere. Most occurs naturally, but a small percentage is human-made Naturally
occurring radiation is known as background radiation.

A.3.1 Background Radiation

Many materials are naturally radloactnve In fact, this naturally occurring radlatxon is the major
source of. radiation. in the environment. Although people have little control over the amount of
background radiation to which they are exposed, this exposure must be put into perspective. Background
radiation remains relatively constant over time; background radiation present in the env1ronment today is
much the same as it was hundreds of years ago.
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Sources of background radiation include uranium in the earth, radon in-the air,-and ‘potassiurh in
food Background radratron is categonzed as cosmic, terrestnal or mternal dependmg on 1ts ongm

A3d. 1 Cosmrc radratron Sl e f :

Energetrcally charged parttcles from outer space contmuously hxt the earth’s atmosphere These
particles and the secondary ‘particles and. photons they.create are called cosmic radiation::Because the.
atmosphere provrdes some shleldmg against cosmic radiation, the mtensrty of thrs radiation increases with.
altitude above sea level. For.example, a person in Denver Colorado, is exposed to more cosmic radxatron
than a person'in Death Valley, California. . .. - . .

A3.1.2 Terrestrial radiation

Terresmal radratton refers to radtatlon ermtted from radioactive’ matertals in'the earth’s rocks SOllS
and minerals. - Radon (Rn); radon progeny, : ithe relatively short-lived decay products of" radium-235
(”sRa), Ipotassrum (°K); ;isotopes of thorium:(Th); and 1sotopes of : uramum (U) -are the elcments‘
responsrble for most terrestrlal radiation.. ‘c ; R

A.3 13 Intemal radlatlon ' RO ‘ '

Radroactlve matenal in the envxronment enters the body through the air. people breathe and the food
they eat; it also can enter through an open wound. Natural radionuclides in the body include 1sotopes of
uranium, thorium, radium, radon," polomum bismuth, and -lead in-the By, and *'Th' decay -series. In
addition, the body contains isotopes of potassrum K), rubrdrum (87Rb) and carbon (”C)

A. 3.2 Human-Made Radlatlon

Most people are exposed to human—made sources of radtatton Examples mclude consumer products :
medlcal sources, and fallout from atmospheric atomic bomb tests. (Atmosphenc testing of atomic
weapons has been suspended in the United States and most parts of the world .) Also, about one-half of
1% of the U.S. population performs work in whrch radiation in some form is present.

A.3.2_.1 Consumer pr_'oducts

Some consumer products are sources of radiation. In-some of these products, such as smoke
detectors and airport X-ray baggage inspection systems, radiation is essential to the performance of the

device. In other products, such as television and tobacco products, the radlatlon occurs incidentally to the

product functron , I

A3.2.2 Medical sources

Radiation is an important tool of diagnostic medicine and treatment, and, in this use, is the main
source of exposure to human-made radiation. Exposure is deliberate and directly beneficial to the patients
- exposed. ‘Generally, medical exposurés from dragnostrc or therapeutrc X-rays result from beams directed

- to specific areas of the body. “Thus, all body organs generally are not irradiated umformly Radiation and
radioactive materials are also used in a wide variety of pharmaceuticals and in the preparatron of medical
instruments, including the sterilization of heat-sensitive products such as plastlc heart valves. Nuclear
. ‘medicine ‘examinations and treatment involve the internal admlmstratton of radioactive compounds, or

radropharmaceutrca]s by injection, inhalation; consumption, or msertlon Even then, radxonuclldes are
-not drstrrbuted umformly throughout the body. :
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A323 Other sources

Other sources” of radratlon include fallout from atmosphenc atomic bomb tests emissions of -
radioactive materials from nuclear facilities such as uranium mines, fuel processing plants, and nuclear
power plants emissions from mineral extraction facllltles, and the transportation of radloactlve materlals -

Transuramc matenals are man—made radlo]ogrcal elements They are created as a reaction. ina
reactor where uranium fuel is used. These elements are.a group: of lsotopes that-are all alpha emlttmg -
They emit alpha partlcles similar.to uranium alpha particles.and are monitored by Health Physics at’
PORTS in the same manner as uranium. Some of the transuranic isotopes that are detectable at PORTS
are americium-241, plutonium-238, and plutomum-239/240

A4 I’ATHWAYS OF RADIATION

Radlatlon and radloactwe materlals in the
environment can reach people through many
routes. Potential routes for radiation are referréd
to as pathways. :For example, radioactive.
material in the air could fall on a pasture. The
grass could then be eaten by cows, and the
radioactive material-on the grass would’ be
present in the cow’s milk. People drinking the
milk would thus be exposed to this radiation. Or
people could simply inhale the radioactive
material in the air. The same events could occur
with radioactive material in water. Fish living in
the water would be exposed; people eating the
fish would then be exposed to the radiation in
the fish. Or. people ‘swimming in the water
would be exposed (see Fig. A.3.).

_Fig: A3. Possible radiation pathways.

v a
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A.5 MEASURING RADIATION

To determine the possible effects of radiation on the environment and the health of people, the
radiation must be measured. More precisely, its potential to cause damage must be determined.

A.S5.1 Activity

When measuring the amount of radiation in the enwronment, what is actually bemg measured is the
rate of radioactive decay, or activity. The rate of decay varies. wxdely among the various radioisotopes.
For that reason, 1 gram of a radioactive substance may contain the same amount of actlvxty as several tons
of another material. This activity is expressed in a unit of measure known as a curie (Ci). More
specifically, 1 Ci =-3.75E+10 (37,000,000,000) atom disintegrations - per second (dps). In the

international system of units, 1 dps = 1 becquerel (Bq). Table A 1 provides units of radlatlon measure -
and applicablé conversions. :
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- Table A.L. Units of radiation measures

Current System . . International System _ Conversion®
. eire(C) - - {*Becquerel (Bg) - 1Ci=3.7x10"Bq.
rad (radiation absorbed dose) Gray (Gy) . 1rad=001Gy
rem (roentgen equivalent man) Sievert (Sv) o 1rém=0.01 Sv
A.52 Absorbed Dose . . TR

_ The total amount of energy absorbed per unit- mass as a result of exposure to radiation is eéxpressed in
a unit of measure known as-a rad. In the intetnational system "of units, 100 rad equals 1 gray (Gy). In

terms of human health, however, it is the effect of the absorbed energy that is important, .not the actual’
amount h RN

A.53 Dose Equisvare‘nt

.The measure of poten’ual brologrcal damage caused by exposure to and subsequent’ absorptxon of
radiation is expressed in a unit of measure known'as a rem.” One rem of any type of radiation has the
same total damaging effect. Because a rem represents a fairly large dose, dose is expressed as a millirem

(mrem) or 1/1000 of a rem. In the international system ‘of units, 100 rem equals 1 sievert (Sv); 100 mrem
equals 1 mllllSleVCI't (mSv) ,

A.6 DOSE

Many terms are used to report dose Several factors are taken into account, mcludmg the amount of
radiation absorbed, the organ absorbing the radiation, and the effect of the radiation over a 50-year period.
The term “dose” in this report includes the committed effective dose equivalent and -effective dose
equivalent attributable to penetratmg radlatlon from sources external to the body.

Determining dose 1s an mvolved process usmg complex mathematical equations based on several
factors, including the type of radiation, the rate of exposure, weather conditions, and typical diet.
Basically, radiant energy is generated from radloactlve decay, or activity. People absorb.some of the
energy to which they are exposed. “This ‘absorbed energy-is calculated as part of an individual’s dose.
Whether radiation is natural or human-made ‘its eﬁ'ects on people are the same.

A. 6 1 Companson of Dose Levels

. Ascale of dose levels is presented in Table A.2. Included is an example of the type of exposure that
may cause such a dose or the special sxgmﬁcance of such a dose. This information is intended to

\famrlranze the reader with the type of doses individuals may receive.

A.6.1.1 Dose from cosmic radiation

The average annual dose recexved by resxdcnts of the United States from cosmic radiation is about 27
mrem (0.27 mSv) (National Council on Radiation Protection 1987). The: average annual.dase from
cosmic radlatlon received by resxdents in the Portsmouth area is about 50 mrem (0.50 mSv). -
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Table A.2. Comparison and description of various dose levels

Dose level

Description

1 mrem (0.01 mSv)
~ 2.5 mrem (0.025 mSy)

10 mrem (0.10 mSv)

46 mrem (0.46 mSv)

50 mrem (0.50 mSv)-. -

66 mrem (0.66 mSv)
100 mrem (1.00 mSv)
'110 mrem (1.10 mSv)

‘244 mrem (2.44 mSyv)
300 mrem (3.00 mSv)

1-5 rem (0.01-0.05 Sv)

5 rem (0.05 Sv)

10 rem (0.10 Sv)

.25rem (0.25 Sv)

75 rem (0.75 Sv)

50-600 rem (0.50-6.00 Sv)

Approximate daily dose from natural background radxatlon including
radon

Cosmic dose to a person on a one—way alrplane ﬂlght from New York to -
Los Angeles .

Annual exposure limit, set up by the U.S. EPA, for exposures from
.airborne emissions from operatxons of nuclear- fuel cycle facilities,
including power plants and uranium mines and mills

- Estimate of the largest-dose-any off-site person’ could have réceived from

the March 28, 1979 Three Mile Island nuclear power plant aecndent

- 'Average yearly dose from ‘cosmic radiation received’ by people in the '

Portsmouth area

Average yearly dose to people in the United States from huma.n—made
sources

Annual limit of dose from all DOE facnlmes to a member of the pubhc
who is not a radiation worker

Average occupational  dose’ recclved by US commercxal radiation
workers in 1980 ' :

Average dose from an upper gastrointestinal dfagnostiki X—réy series

Average yearly dose to people in the United States from all sources of
natural background radiation

U.S. EPA protective action guideline calling for public oﬂ'xcxals to take
emergency action when the dose to' a member of the publlc from a
nuclear accident will likely reach thisrange - -

Annual limit for occupational exposure of radiation workers set by the
Nuclear Regulatory Commission and DOE )

The Biological Effects of Ionizing Radiations V report estimated that an
acute dose at this level would result in a lifetime excess risk of death
from cancer of 0.8% (onloglcal Effects of Iomzmg Radiation 1990)

U.S. EPA guldchne for vquntary maximum dose to emergency workcrs
for non-lifesaving work during an emergency .

U.S. EPA guideline for maximum dose to emergency workers
volunteering for lifesaving work .

Doses in this range received over a short period of time will produce
radiation sickness in varying degrees. At the ldwer end of this range,
people are expected to recover completely, given: proper medical

attention. At the top of this range, most people would die ‘within 60
days

Adapted from Savannzh River Site Environmental chort for 1993, Summary Pamphlet, WSRC-TR-94-076, thmghouse Savannah

River Company, 1994



' A.6.1.2 Dose from terrestrial radi.ation

The average annual dose received from terrestrial gamma radiation is about 28 mrem (0.28 mSv) in
the United States. This dose varies geographically across the country (National Council on Radiation
Protection 1987); typical reported values are 16 mrem (0.16 mSv) at the Atlantic and Gulf coastal plains
and 63 mrem (0.63 mSv) at the eastern slopes of the Rocky Mountains.

A.6.1.3 Dose from internal radiation

Short-lived decay products of radon are the major contributors to the annual dose equivalent for
internal radionuclides (mostly 2Rn). They contribute an average dose of about 200 mrem (2.00 mSv)

per year. This dose estimate is based on an average radon concentration of about 1 pCi/L (0.037 Bq/L)
(National Council on Radiation Protection 1987).

The average dose from other internal radionuclides is about 39 mrem (O .39 mSv) per year, most of
which can be attributed to the naturally occurring isotope of potassium, “K. The concentration of

radioactive potassium in human tissues is sxmxlar in all parts of the world (National Council on Radiation
Protection 1987).

A.6.1.4 Dose from consumer products

The U.S. average annual dose received by an individual from consumer products is about 10 mrem
(0.10 mSv) (National Council on Radiation Protection 1987)."

A.6.1.5 Dose from medical sources
Nuclear medicine examinations, which involve the internal administration of radiopharmaceuticals,
generally account for the largest portion of the.dose received from human-made sources. The
radionuclides used in specific tests, however, are not distributed uniformly throughout the body. In these
cases, comparisons are made using the concept of effective dose equivalent, which relates exposure of
organs or body parts to one effective whole-body dose. The average annual effective dose equivalent
from medical examinations is 53 mrem (0.53 mSv), including 39 mrem (0.39 mSv) for diagnostic X-rays
-and 14 mrem (0.14 mSv) for nuclear medicine procedures (National Council on Radiation Protection
1989). The actual doses received by individuals who complete such medical exams are much higher than

these values, but not everyone receives such exams each year (National Councxl on Radiation Protection
1989).

A.6.1.6 Doses from other sources

Small doses received by individuals occur as a result of radioactive fallout from atmospheric atomic
bomb tests, emissions of radioactive materials from nuclear facilities, emissions from certain mineral
extraction facilities, and transportation of radioactive materials. The combination of these sources

contributes less than 1 mrem (0.01. mSv) per year to the average dose to an individual (Natnonal Council
on Radiation Protection 1987).

A comprehensivc U.S. EPA report of 1984 projected the average occupational dose to monitored .
radiation workers in medicine, industry, the nuclear fuel cycle, government, and miscellaneous industries
to be 105 mrem (1.05 mSv) per year for 1985, down slightly from 110 mrem (1.10 mSv) per year in 1980
(E\umamwa etal. 1984). _
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, Table B.L: -D.OEI:POR'I‘S'envixS(Shidental permits and 'kégiﬁtratidnk"f :

Permit/régistered source . "

Separator

1012/01

Source no.. Issuedate Expiration date -  Status
_ Clean Axr A ct Permtts

Permit to Install X-6002 Recirculating Hot - -
Water Plant North Boiler, South Boiler, 307 .'}‘l’gg 10/39/02 <. 18 months from date of Active
and 2 Oil Storage Tanks S o ' s
Permit to Operate X-326 L-cage Glove P02 - i 5/5/95 - PTO renewal su?.amittcd Active
Box ST S 4127198
Permit to Operate X-624 Groundwatcr ) P619 . PTOrenewal submitted - - - ' Adtive
Treatment Facility.. _ : o e - 11/4/98; PTO under appeal . :
Permit to Operate X<735 Landfill Cap and ' ‘ PTO renewal submitted ok
Venting System (northern portion) P'O.'.Z3 - . 5{26/.95 A 4/27/98 Active

. i onne PTO renewal submitted . .
Permit to Opcratc X-744G Glove Box POO’( 11/4/9; PTO un der appeal Active
Registered Source X-345 Emergency B005 None Active
Generator . . R
Registered Sourcc X-345 Security Fuel Oil T005 None " Active-
Tank .
chlstcrcd Source X-623 Groundwater - .
Treatment Facility P(? 18 None Active
Registered Source X-7725 Fluorescent PO28 None Active,
Bulb Crusher A .
Registered Source X-744G Oil-fired B006 None Active
Furnace
Registered Source X-749 Contaminated - .
Materials Disposal Facility ' po27 None Active
chxstcrcd source X-744G Fuel Oxl Tank T008 None Source no
(south) longer operating
Registered Source X-744G Alumma P026 None Source no
Melter ) . longer operating

’ Rf:gistcrcd Source X-735 Landfill Storage . FO06 None Source no
Piles . longer operating

' Clean Water Act Permits
NPDES Permit DOE 01000000*HD 11/12/02 11/30/07 Active
Permit to Install X-622 Groundwatcr ; .

" Treatment Facility 06-2951 1 1/20/99 None Active
Permit to Install X-622T Groundwater . .
Treatment Facility - 06-3520 11724/92 None Active
Permit to Install X-623 Groundwater - .
Treatment Facility 06-3528 1/9/96 None Active
Permit to Install X-624 Groundwater .
Treatment Facility 06-3556 l 0/28/92 None Active
Permit to Install X-625 Groundwater . = .
Treatment Facility 06-5733 3/1-2/99 None Active
Permit to Install X-6002 Pamculatc " 06-6658 Nons Active




Table B.1. DOE/PORTS environmental permits and registrations (continued)

Permit/registered source,

Source no.

Issue date Expiration date Status
Hazardous Waste Permit
' Ohio Permit o R o
RCRA Part B Permit No. 04-66- . 3/15/01 3/15/06 Active
0630 '
e " Registrations "
Underground Storage Tank Registration ' 66005107 Renewied annually 'Acti‘v'c.'.

B-4
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Tablé C1. Noiﬁenélatﬁré’fd‘x'iélexﬁéhts and chemical constituents

Constituent " Symbol-

Aluminum U v Al
Ammonia .. . 0 . i -, NH;
Antimony -~ .. - o osh
Arsenic T i As

- Bartum S . U Ba
. Beryllium . . .. _ .. Be’
. Cadmium LT Focd e
Calcium S . ..Ca A
Chromium . | - Cr '
Cobalt .~ =~ 7 . .Co
Copper -, . ... . L Cn
Iron - - co. . “Fe
Lithium - Li
Magnesium Mg
Manganese Mn
Mercury - . Hg
Nickel Ni
Nitrogen . N
Nitrate NO,
Nitrite NO,
Phosphorus P
Phosphate ' PO,
Potassium ' |
Selenium Se
Silver : Ag
Sodium Na
Sulfate SO,
Sulfur dioxide " 80,
Thallium
Uranium
Vanadium :
Zinc ) . "7n

<cd

' C3



" - Table C.2,- Nomenclature and half-life for radionuclides

Radionuclide

Symbol Half-life
Americium-241 *1Am 458 years
Neptunium-237 3™Np 2,140,000 years
Plutonium-238 BEpy 86.4 years
Plutonjum-239 B9py 24,390 years
Plutonium-240 #opy 6,580 years
Technetium-99 BTe 212,000 years
Uranium-233 By 159,200 years
Uranium-234 B4y 247,000 years
Uranium-235 By 710,000,000 years "
Uranium-236 2oy 23,900,000 years
Uranium-238 By 4,510,000,000 years "

" C4
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